
G:\SCANNING DEPT\Forms etc\Target Sheets\Poor Legibility Target.doc 

 

 
 
 
 
 

POOR LEGIBILITY 
 
 
 

ONE OR MORE PAGES IN THIS DOCUMENT ARE DIFFICULT TO READ 
DUE TO THE QUALITY OF THE ORIGINAL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



·~~·-· I - ' , - ,: 

' ' 

i.... . . a~-.· ... ;:--.-~_-·· 
. . . "-., 

() 

'!". . 

- . ~ -. 
' ' . .. ~~: ' . . . ' . '" 

' ' 

. -... _,· 

SDMS DOCID # 1156377



------1--_.1/,_,_,,,.J_c;:,_!e._,,.v....,.C_L~. £e; _______ £_ /J, &..$- I '/..OQ.o,____,,·~""-... · LtJ::..&LQ_ftv7. Z, o 

------i-~t. tf.LJLk~A-~lLC&.cd:l l '- RLf tJ -l . ;; 

--~-+---tdkLi<.d::_g_ &iLlr .Bf~ .t!A:v.4:/':Z)-~ t1£C,_~_f£!C2. fi,.,~_Lt1 ~---
. . . =,_·I= ~~ 4-A--~&y,,, A/Hl 8"?.?cJf 

-----+------------- _W...kAf.llOJ1~L)9.J;tM_L:t.: ...... J-1J.:.Qtt!_~_g. · .. 

-----~Ttto~ 00 A~ Q..frMc f. o, /IJ/%._ffi_WJ:;AlKM:IL\L (.Z{}Cl\,_JJ_b_.2_/,.u!L_ _ 

------t-l\?~~cL~~· ____ l;,_UL.:::A\\.,1J-~""' ~\.~ ~ 
109 

-

----t--~.LL""""f s. 0 /~w :::J~!,,..~ -S~./;;<b~l>t1!f ~~~-s~b..4-N1'A---·--·--

~--~= · _ ·-l};f/lflJJMd:J~---0-;:-~, {£JJS s,/ver /li16 5"-"-w ____ _ 

/1/3tl /c!M 37/o.2. 

.. 

,., 

-------- -----------·---------------··------



FAX TRANSMISSION 

To lttr ·-· ~(J~~ Name: 
'~ 

· . 

. 
Organization: s~ F'."'1-. p~ ~ 

; 

Mail Stop: 
' 

Area Code Number .• 
, 

FAX No.: Sos ~ ?s' 0 - S'-11:S 
Area Code Number 

Verification No.: 

W.4~ d· cyf ~ JtC From Name: 

O . U.S~ Environmental Protection 
Region .9, Field Operations O 75 Hawthorne Street · 
San Francisco, California 94105 

Division I Branch (mail stop): }-{-~~ s ( er:{ s JFuJ,. s uf~ r fv,-..11) J 

Phone No.: 
Area Code Number 

d;J.Ci'l 415 I 'I <-t. ~ 

Fax No.: Area Code Number 744. 1916 
415 FTS 484 • 1916 

I Pages I (Including cover) d 0 I 

l_su-bj-ect ____ ,~_1_~-------~--· _______ · _'D __ o.f..c_r_·~ ______________ I 

Note 



• f u "._ • cc C. , f\ • 
10,()"11 

7,, .., r 1 

S, Q .:t, I 

• 

La. I s J' I 

..n I. " ,. , ... 
i<411i \Oma. '1.J • I I I 

• • 

Po 
r-.1'11 •I 

Ca 11"1.~ 

l!t-aG 

¥111." "" ,, .. 
,....,, •«" f, f 

w:'"'"' . 

e :i•.i:),:w..c.: ONOAC.. 
,..., C)"( 

l 7 .? fl l 
D !k_ tl14t 

I I .S '-I I 

''If :<I' I !C ..._ = 
,;: ' Cl .J ..... 

p~~ ,, > o: 0 ....... t ·~.t. .,..., .... ~" ~ 
\ O•,....,, ....:-. 

p • .->. 

• • 

..... < ,.. ........... ' •. 



. ··L .. '•. e .... 
. " ~~~ <o/P5 I i'U 

\,)~~~~-~ 

·LEONARD HASKIE 
INTERIM PRE.SIOENT 

NAVAJO NATION 

THE NAVAJO NATION IRVING BILLY 

June 11,1990 

Mr~ Mark Satterwhite 
Indian Superfund Coordinator 
US-EPA,Region-VI 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

Dear Mr. Satterwhite: 

Find enclosed Addenda to the Preliminary Assessment Package 
for the Navajo-Brown Vandever Uranium Mine. 

Additional information, pertinent to the site and Bioaccum­
µlation of Radiospecies h.as become available ( Reference#3 7) . More 
reliable calculations regarding the area Radon burden have been 
produced(mine spoils calculations Addenda). Dr. Gaurav Rajen(Sen­
ior Environm~ntal Engirieer) and Patrick Molloy worked on the cal­
culations. References#35 and #36 are included in support of the 
calculations. Reference#38 pertains to Radon levels obtained dur­
ing an Indian Health Service Radon survey in the area of residences 
approximately two miles from the site. It is intended that the lev­
els be co~side!ed as background paramet,ers for the area. 

If you have any questions regarding this material, please contact 
me, Dr. Rajen or Patrick Molloy at (602) 871-7329 or -7332. Thank 
you. 

Enclosures 

CB/pm 

, Sincerely, 

G-0»,.,~ ~:\0v"'-) c(/\{" 
Clara Bia J j 
Executive Director 
Navajo Superfund Off ice 

Post Office Box 308 • Window Rock, Navajo Nation (Arizona) 86515 • (602) 871-4941 
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NOTES ADDED IN PROOFS FOR THE NAVAJO - BROWN VANDEVER URAN­
IUM MINE PRELIMINARY ASSESSMENT 

. 

1. FROM REFERENCE # 35, THE SOLUTION FOR THE ONE - DIMEN­
SIONAL, STEADY - STATE RADON DIFFUSION EQUATION (EQ. (1)) 
rs; 

WHERE 
Jt - THE RADON FLUX FROM TAILINGS SURFACE IN 

pCi.m- 2s-l . 
AND 

Xt - THICKNESS OF TAILINGS IN cm. 

2. REASONABLE VALUES FOR THE PARAMETERS ARE ASSUMED AND 
ARE; 

AND 

p = 1.5 gm.cm-3 (DRY BULK DENSITY OF TAILINGS) 
E = Q __ 23 (RADON EMANATION COEFFICIENT, DIMENSION-. 

·LESS, FROM FIGURE 15; PAGE 5 - 2) 
Dt = 1.3(10-2) cm2.s-l(DIFFUSION COEFFICIENT FOR 

RADON· IN THE TOTAL PORE SPACE) 
R = KaG = (.19)(2812 pCi). (SEE PAGE 5-1) 

= 534.28_pCi 

~= 2.1(10-6)sf~ECAY CONSTANT OF RADON) 

3. FURTHER ASSUME THAT THE TAILINGS EQUILIBRIUM MOISTURE 
CONTENT(DRY WT.%) rs: 

M=ll.7% 
(FROM FIGURE 15): THIS VALUE YIELDS A .RADON EMANATION 
COEFFICIENT CONSISTENT WITH THE VALUE 0.23. 

4. COMPUTE THE RADON FLUX: 

Jt = 104(534.28)(1.5)(0.23)[(2.1(10-6)(1.~(10-2)]~ 
x tanh[(2.1(10-6)(1.3(10-2)- ]~(300) 

= 304.26 pCi.m-2.s-l 

5. FROM 6. AND 7. OF REFERENCE#4 OF THE PRELIMINARY 
ASSESSMENT, ASSUME THAT APPROXIMATELY 30% OF THE 251 
ACRES IS COVERED WITH TAILINGS TO A DEPTH OF 3m(300 cm) 
WHEREBY 

6 . 

At·= (0.3)[1.1(10 7 )ft2] 
= 9.34(104) m2 

COMPUTE THE TOTAL FLUX 

. JtAt = 2.84(107) pCi.s-1 
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7. COMPUTE THE TOTAL YEARLY RADON PRODUCTION 

= (60)2(24)(365)JtAt 
= 8.97(1014)(10-lz)Ci 
= 897 Curies 

8. FROM.REFERENCE #2, PAGE #43 THE VALUE FOR THE AVERAGE 
SPECIFIC FLUX FROM AGED TAILINGS PILES rs; 

J~ = (0.19) (103) = 190 pCi.m-2s-l 
WHERE 0.19% IS THE B. VANDEVER ORE GRADE VALUE. 

9. THE ALTERNATE TOTAL FLUX FOR THE ASSUMED 75.l .ACRES 
rs; 

J~A; = (190)[9,34(104)] p~i.s-1 
= 1.78(10 ) pCi.s-1 

10. COMPUTE THE TOTAL YEARLY RADON PRODUCTION GIVEN 
THE ABOVE. FLUX} 

PR~ = ( 6 0 ) 2 ( 2 4 ) ( 3 6 5 ) 
= 560 Curies· 

11. THE VALUE FROM REFERENCE #2 FOR TAILINGS PILES IS} 

J t. ~ = ( o . 1 9 l [ 3 . 3 ( 1o3 ) J pc i . s -1 
= 5.87(107) p~i.s-1 

12. THE TOTAL YEARLY RADON PRODUCTION FOR A WORST CASE 
SCENARIO -IS THEN} 

• 

PRrt = (60)2(2i)(365)[5.87(10 7 )] pCi 
= 1850 Ci 

--
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2. DETERMINING RADON ATTENUATION THROUGH COVER MATERIALS 

' The thickness of cover material required for uranium-mill tailings 
reclamation is usually determined by a radon flux or concentration 
criterion which must be satisfied. The general approach used in estimating 
the required thickness of a cover can be divided into two phases. First. 
the characteristic parameters of the ta i 1i ngs and cover must be measured 
or estimated. These include the radon diffusion coefficients, porosities 
and moistures of the tailings and cover, and the radium content and 
emanating power of the tailings. Second the thickness of cover needed to 
achieve a prescribed radon flux is determined by iteratively calculating 
radon fluxes for various cover thicknesses until the thickness giving the 
prescribed flux is found. Alternatively, an approximate expression can be 
used to calculate the cover thickness directly. 

. In the following equations and throughout this handbook, the diffusion 
coefficient for radon in the total pore space of the soil is designated by ,. 
the symbol D, consistent with recent reports on radon movement. A second 
parameter, the effective bulk diffusion coefficient of the soil, is often 
designated De~ and has sometimes been confused with D ·due to varying 
symbols and nomenclature used in the ·lit.erature. The two are related by 
D = De/P, where p is the total soil porosity. Identjc9l nomenclature but 
different symbo 1 s were used in the ear 1 i er hand book ll J and in the NRC 1 s 
Generic Environ.mental Impact Statement on Uranium Milling (Appendix P). 
The symbol Din those reports corresponds to Dein this handbook. 

2 .1 · RADON DIFFUSION EQUATION 

The one-dimensional steady-state radon diffusion equation is: 

D d
2
C ~A.C + Rp\E/p = 0 , 

dx2 . . . 
(1) 

where 

C = radon concentration in the total pore space (pCi cm-3) 

0 = diffusion coefficient for radon in the 
( cm2s-1) · 

total pore space 

x = decay constant of radon (2.lxlQ-6 s-1) 

R = specific activity of radium in the soil (pCi g-1) 

p = dry bulk density of the soil (g cm-3) 

E = radon emanation coefficient {dimensionless) 

p = total porosity of the soil (dimensionless) 

·2-1 e 



The radon flux from the bulk soil material is related to the radon 
,__ concentration in its pore space by Fick's Law: 

J = -104 Op ~~ , (2) 

where 

J = bulk radon flux (pCi m-2 s-1) 

104 = factor to convert units from pCi cm-2s-1 to pCi m-2s-1 

Appendix A contains the mathematical basis for Equation 1 as well as 
for the solutions used in this handbook. The solutions of interest are for 
bare tailings, tailings covered with homogeneous material, and a 
generalized multi region problem with many tailings and cover layers. 

2.2 FLUX FROM BARE TAILINGS 

The ·solution ' of Equations . 1 and 2 for· the flux from a bare, 
homogeneous tailings pile is: 

Jt. = .104 RpE~ tanh ~ Xt , (3) 
. . . ~~ 

where·. 

Jt radon flux from the tailings surface (pCi .m-2s-l) 

Xt = thickness of tailings (cm) 

The subscript "t" refers to the tailings region. A graph of Jt/R E is 
given in Figure 2 as. a function of Xt, illustrating the limitation on the 
radon flux imposed by radon decay, particularly for low diffusion 
coefficients. , As illustrated, most of the radon comes· from the surf ace 
layers of taiHngs; hence there is an advantage in consolidating tailings 
into smaller, thicker piles. · ,p 

2.3 FLUX FROM COVERED TAILINGS 

The exact solution from diffusion theory to the two-region, tailings­
cover problem is: 

(4) 

2-2 
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FIGURE 2. ~ORMALIZED FLUX FROM BARE TAILINGS AS A FUNCTION 
·OF TAILINGS THICKNESS AND DIFFUSION COEFFICIENT. 
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Xe =:J} ln [ 2Jt/Jc ] 
(1 +i.lat/ac tanh btxt) + (1 -\/at/ac tanh btXt)(Jc/Jt)2 

( 8) 

Most practical applications require a significant degree of 
attenuation so that the 1 ast term in the denominator of Equation. 8 can be 
neglected. The resulting simplified equation car b)e expressed in graphic 
form and is presented as a nomograph in Figure 4. 39 

The required cover thickness, Xe, is found by first determining the 
ratios Jc/Jt and ac/at and then referring to the nomograph in Figure 4. 
The value of the ratio Jc/Jt is found on Column A and the value of ac/at on 
Column B. These two values should be connected with a straight line, and a 
value read from Column C at the intersection with the line. That same 

·value is located on the modified scale C' and a second line is drawn from 
that value on C' to the value of De on Column D. The intersection of the 
resulting line with Column E gives the cover thickness~ in units of either 
meters or feet. 

2.5 EXAMPLES OF SURFACE FLUX AND COVER THICKNESS DETERMINATIONS 

Several examples are given in this section to illustrate the use of 
. the equations ·and graphs. The first general examples are calculations of 

the surface flux from covered tailings. Figure 5 contains the results of 
cover ca·lculations for a bare tailings flux of Jt = 280 pCi/m2s. Various 
diffusion coefficients for (the) cover soils are used in Equation 4 to obtain 
the. cu.rves in the figure~ 46 As. shown in the next chapter, the cover 
moisture is· the dominant parameter affecting the D, and hence, the radon 
attenuation. · · · · · 

As an ·example of the calculations used to generate the curves in 
·Figure 5, it is assumed that a tailings pile has the following typical 
values: 

R = 400 pCi/g 

p = 1. s' g/cm3. 

E = 0.2 

Dt = 1.3xl0"'2 cm2/s· 

Pt = 0.44 

Mt = 11. 7.% 

Xt = 300 cm 

The radon flux from the surface of the uncovered tailings is 
calculated from Equation 3: 

2-6 I· 
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4. ESTIMATING DIFFUSION COEFFICIENTS 

Radon diffusion cbefficients for earthen materials have traditionally 
been determined from 1 aboratory measurements with the subject soi 1 at a 
prescribed moisture content and compaction. However, it is often desirable· 
to estimate the diffusion coefficient of materials under varying conditions 
for which measured values are not available. This can be done with either 
complex models based upon physical characteristics of the soil, or upon 
empirical correlations based upon measured values of D. Both approaches 
are discussed in this chapter, and the advantages and disadvantages of each 
are given. Because soil moisture and compaction are important factors in 
the value of D for a given soil, they are also examined in detail in this 
chapter. 

In order to predict the diffusion coefficient of radon from physical 
properties of an earthen material without conducting radon measurements, 
empirical correlations have generally been useq. One of the earlier 
correlations. is the correl~tion with moisture(55J which was used in the 
GEIS on uranium millipg.(46J Another is a correlation with the air-filled 
porosity of the soil~lZ3) Although these correlations permit estimation of 
diffusion coefficients from soil properties rather than diffusion measure­
ments, their basis. is still a series of measured values of diffusion 
coefficients. 

4 .• 1 DIFFUSION COEFFICIENT MODEL 

. Recently~ a theoretical model has.been developed for estimating radon 
diffusion coefficients without relying on. fitted parameters to radon. 
diffusion data. 41J The formalism considers the detailed composition of 
the pore fluid as well as a statistical definition of the pore structure of 

··the material. As illustrated in Figure 11, the pore fluid is modeled as a 
two-phase mixture of air and water, with radon diffusion occurring in both 

. phases, and with radon exchange occurring between the air and water. The 
pore structure is modeled from the measured pore size distribution of the 
soil, and is described by the weighted average of all combinations of 
single and composite pores. The soil parameters required to estimate a 
radon diffusion coefficient are thus the moisture, the packing density and 
the pore size distribution. 

Agreement between the model calculations and _measured D values is 
generally within the experimen-~al uncertainties in· the data. A typical 
result is shown in Figure 12.\54) For the calculations, the pore size 
distribution was deduc~d both from water drainage curves and from particle 
size distributions.(54J 

4.2 DIFFUSION COEFFICIENT CORRELATIONS 

Empirical correlations for estimating D have the advantage of being 
simple and easy to use, with a minimal amount of information needed. One 

4-1 • 
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of the earll: correlations related D with the wet weight-percent moisture in 
the soil.(55) Subsequently, the development of the model for D revealed 
that the fraction of saturation, m, was the primary fundamental parameter 
characterizing D. A more recent correlation .using the parameter, m, is 
reco1T1Tiended for use. It is given by: 

D = 0.07 exp ~4(m - mp2 + m5)], {12) 

and is plotted in Figures 10 and 12 • 

. The relationship between ·the fraction' of saturation, m, · and the 
commonly-measured moisture percentage, M, is: 

where 

m = 10-2 M/(l/p - 1/g) , 

p = dry bulk density (g cm-3) 

g = specific gravity:{g cm-3) 

M = dry weight _percent moisture (gm water/gm dry soil) x 102 

(13) 

The exponential. argument in the correlation is a simple power series 
in m, where the ~irst term defines the general downward slope. The second 
term conta.ins the porosity influence and also causes a more gradual 
decrease with moisture in the pore filling region. The. fina·l term in the 
exponential argument accounts for major pore blockage near saturation and 
causes.the more rapid decreases needed in this region. 

4.3 UNCERTAINTIES OF D CORRELATION ESTIMATES 

The.correlation shown in Figure 10 has a geometric standard deviation 
of 2.0. However, individual estimates for a particular soil ·at a given 
moisture may be uncertain by as much as an order of magnitude, especially 
for higher values of m. 

A reduction can be achieved in the error associated with a D value 
from the correlation if just one measurement is made with the candidate 

· soil. In general, if the o ~t a given m for a specific soil is higher than 
the correlation, it will remain higher for other values of m. As seen in 
Figure 13, this· is also true if the measured D is lower than the correla­
tion. Values for the four soils shown i~ the figure also indicate the fact 
that materials with a wide range of particle sizes have lower 0 values. 
Therefore, by normalizing the correlation to a measured value for the D of 
a specific soil at a given m, more accurate estimates can be made for the O 
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where · 

H = depth to. the water table (ft) 

· Equation 14 can also be expressed in the form to estimate the dry-
weight percent soil moisture:(59) 

M = 3.lP~ - 0.03E + 3.9f cm - 1.0 

where M is the dry weight percent soil moisture. 

4.5 COMPACTION EFFECTS ON DIFFUSION COEFFICIENTS 

(16) 

Compaction of the cover materials generally reduces the equilibrium D 
va:lue. The dominant effect is from the increase in the equilibrium m; 
however, for some soils, D also decrease •with greater compaction at a 
fixed m. For soils with higher compactions, such as represented by the 

· data in Table 3, systematic biases from the correlation are observed for 
certain types of soils. 

The soil description in Table 3 is based upon the percentage of clays 
and silts in the material, which is determined from the fraction passing a 
No. 200 mesh screen. As stated previously, the soils are placed into four 
groups,. according to the fraction passing a No. 200 sieve. 

Diffusion coefficients from the first group are an average of 
20 percent lower than the corre 1 at ion, and those from the second group are 
50 percent lower. Those in the third group are within one percent of the 
correlation,. on the ·average, and the fourth group averages 30' percent 
higher than . the correlation. These bi as es should be app 1 i ed to the 
correlation in Equation 12 if it is used to obtain an estimate of O. For 
example, for a soil with f cm less than 0.3, the D obtained from Equation 12 
can be divided by 1.2 to obtain a more accurate estimate of D. 

The biases are consjst~nt with predictions from the diffusion 
coefffcient computer model.l41J A material with a high clay-silt content 
is not as effective in attenuative radon as a material with a wide range of 
particle sizes, for a given saturation percentage. These characteristics 
should be considered when selecting cover materials. 

A significant increase in the lower limit of the volumetric water 
content, 8, also occurs for many soils at higher compactions. The il}creas~ 
was particularly significant for densities exceeding 1.5 g/cm3.t26,60J 
Examination of the relationship between m, 8 and porosity, p, is helpful in 
explaining the increases 

m = 8/p (17) 
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5. OTHER FACTORS INFLUENCING RADON MIGRATION 

Three other factors influencing radon migration warrant consideration. 
They are the source term (the tailings), the effects of defects in the 
cover, and the effects of advection. 

5.1 RADON SOURCE TERM 

Characterization of the source term is a major step in performing the 
design analysis of an adequate cover system. As given by Equation 3, the 
key parameters for the source term are the radium concentration, the dry 

·bulk density, the emanating power, and the diffusion coefficient. 

Values for the radium concentration, R, of ta i1 i ngs can be measured 
directly from tailings sal)li:.>les by the radon equilibrium method, and by 
direct garrma spectroscopy.\26,61) If a radium analysis is not available, 
it can be estimated quite accurately from the uranium concentration of the 
ore as specified by the ore grade, using the_ following equation: 

R = KaG (18) 

where 

G = ore grade (wt% U308) 

Ka = ·. 2812 pCi (226Ra) per gram soi 1 /(wt% U308) 

This equation presumes equilibrium between the .uranium and radium in 
the ore anrl all radium being contained in the tailings. 

The· bu 1 k density, pb, of .. the. __ ~qJjp __ taj Ungs--materlaJ J..~.~.a·~·t.eJ!t.iv~Jy: 
__ ,easy~measurement .. t~t__perfo.rm.~~.-·..Jn~ ... J~ ... -2R.~~r.!~.E:? Qf me~?UT_!Q . ..Jlll~3-1~i:,~ 
_vaJ_ue. ot· l .. 5 .~gLcm3.._can _be __ us_~d_Jor. _the .. Q._1;1Jk .... f:ir::.x dens J..t.x~. The dens 1ty of 
most ta i1 i ngs pi 1 es will be within 35 percent of -tffi'S--v a 1 ue. · 

The emanating power, E, for uranium tailings is the fraction of the 
radon generated that is free to diffuse in the pore ·spaces. It has been 
shown recently(62) that E varies with moisture. A$ shown in Figure 15, E 
can vary considerably for different tailings piles.\59) However, for most 
practical applications with uranium tailings, a value of 0.2 is .a 
reasonable estimate of E. The data shown in Figure 15 are based upon a few 
grab samples per pile. 

5.2 SOURCE TERM IMPACTS ON RECLAMATION DESIGN 

The utilization of source term information can have beneficial impacts 

5-1 
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FIGURE 15. RADON EMANATION COEFFICIENTS FOR TAILINGS SAMPLES. 
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TABLE 8. Arithmetic Mean Specific Radon~Flux 

Comparison with Other Studies 

AVERAGE SPECIFIC FLUX 
SURFACE !>C1lm2-sec-S U~8 

Son 2,500 
son 2,400 
son 620 
Undls turbed Tops.oil Near Casper, WY 1,900 
Undisturbed Topso11 on M1ne Properties 2.200 
Topsoil Piles at Mines s.~oo 
Overburden Ptles 2,500 
Recovered Overburden P11es 2,200 

Undisturbed Ore 1n M1ne Pit 204 
Ripped Ore tn Mine Pit 48 
Mine PH Floors 3,200 
Ore In Mine P1ts 3,200 
Ore P11es at M1nes 6,200 
Lower Grade Ore Ptl es 5,400 

Aged. Tan 1ngs P11es (1) 
Ta111ngs Ptles (1) 

'\, 1,000 ~, 
3,300 .. ,. 

Footnote: 
(1) These values were calculated from results reported as If the 2'26Ra present 

was, tn equt11br1wn with neq. 

REFERENCES 

W1lken1ng, 1960 - Ref. 16 
Junge, 1963 - Ref. 17 
Clements, 1974 - Ref. 18 
ThOllllls, 1982 - This Work .. .. 

• .. 
Carson, 1980 - Ref. 19 

" 
Thomas, 1982 - Thts Work .. .. .. 
Carson, 1980 - Ref. 19 
Silker, 1979 - Ref. 20 

--------···· ·-· 

I 
I 



) 

REFERENCE '# 3 7 

NAVAJO SUPERFUND OFFICE 
BROWN VANDEVER URAN­
IUM MINE REFERENCE 

MATERIAL 

MAY •qo p M()T T r'IV 



• 
RADON TESTING 

RADON FLUX: Standards 40 CFR Part 61 Subpart T 
40 CFR Part 192 

Average 1 year over disposal -- 20 pci/m2 /sec 
Annual av~rage at any location outside -- .5 pci/m2 /sec 

Terry'--McLaughlin -- 703-308-8760 
HQ OAR 460 
Washington, D.C 

Standards and technologies outlined in federal registry 
12/15/90. 

Denver Specialist -- Phil Nyberg FTS 330-1686 
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Superfund Site Strategy Recommendation Region 6 

Site Name: Navajo - Brown Vandever Uranium Mine Site Number: NMD986669117 

Alias Site Name(s): 

Address: Four Miles ENE of Bluewate, NM 

City/County or Parish/State/Zip: Bluewater/McKinley/NM/87045 

Recommendation: 

No further remedial ~ction planned under Superfund. 

Further pre-remedial investigative action needed under 
Superfund: 
PA ________________ _ 

Priority : Hi g h __ x_.x-"-----
ssr xx ____________ _ Medi um ___ _ 
To be per f qr med by -'-N;..;;a;.;..v.:.....;;;a'"'j-'o:::.-______ _ 

r-1 LJ3. Action may be appropriate under other authority: 
NPDES SPCC . 404 TSCA . . ------ ------u r c SMCRA STATE RCRA_~--
DTHER ERB ------

Discussion: PA 

The.Brown Vandever Mine contains about 1880 tons of uranium mine tailings 
abandon~d on-site. Small quantities of ore grade material are found 
scattered over th~ site. The material is easily accessible by site 
residents and visitors. There are several uncovered ventilat{on shafts, 
timbered shfts and inclined ad~ts on the site. There are no warning signs 
or fences preventing a~cess to the site. The population within 1/4 mile of 
the site is around 75 persons. Over 30 children are known to play on the 
tailings in the immediate vicinity of the mine. The road to the site is 
paved with tailings. There is potential for exposure of individuals via 
the air pathwa,.y as some of the material is fine, and Radon is also emitted 
from the slag'material. The primary substances of concern are Uranium, and 
its progeny Th 232, Bi 214, Po 214, isotopes of Pb and Radon gas. The 
heavy metals potentially present in the mining waste are arsenic, barium, 
magnesium, manganese, strontium, titanium, and zinc. Many of these 
materials have been demonstrated to be mobile in ·waters associated with 
Uranium mines. Three wells and a spring are located within a 4 mile 
radius, and serve approximately 430 persons. Ground water from 2 of the 
wells is at 400 feet. The adits from the mine reach to within 100 feet of 
the groundwater and might convey contaminants. There is no surface source 
of water used by the people for drinking water. Because of the air pathway 
and soil exposure routes as well as the potential for ground water 
contamination~ this site is recommended for a Screening Site Inspection. 

Copies to (please list) 6T-AS, 6E-E, 6W-S., ATSDR 

Date: 1/rJ./q Q 

ate' o//fQ} 0 
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THE NAVAJO NATION IRVING BILLY LEONARD HASKIE 

INTERIM PRESIDENT 

NAVAJO NATIOl\j 

INTERIM VICE PRESIDENT 

NAVAJO NATION 

Mark Satterwhite 
Superfund Indian Coordinator 
U.S~ EPA Region VI 
144.5 Ross Avenue 
Dallas, Texas :75202 

Dear Mr. Satterwhit~: 

NS0-90-62 

April, 06 1990 

Enclosed is the· Preliminary Assessment (PA) Package for the 
Brown Vandever· Uranium Mine; . located near Bluewater, New Mexico. 
This. report.receives NSO int~rnal approval arid is now ready for 
your review arid comment. 

Please cali~myseif or Patrick Molloy; the Health Physicist who 
prepared the package, for any questions you may have regarding the 
report. We would· appreciate a response in the form of comments or 
approval at your earliest convenience. You may reach myself or 
staff at (602} 871-6859, 6860 or 6861. 

Sincerely, 

~;;~ 
Clara Bia 
Navajo Superfund Director 

Enclosures 

cc: Peter Sam, William Taylor, Superfund Site Assessment Section 
Deborah Vaughn-Wright 

Post Office Box 308 • Window Rock, Navajo Nation (Arizona) 86515 • (602) 871-4941 

... 

' .. 
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PRELIMINARY ASSESSMENT NARRATIVE 

JUNE '90 P. MOLLOY 
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PRELlMINARY ASSESSMENI' 

DATE May 20, 1990 

Prepared by: Patrick M:>lloy, Heal th Physicist, Navajo Superfund 
Office 

Site Navajo - Brown Vandever Uranil.ITI Mine 

EPA ID # lt>t assigned 

SITE INFOIM\TIOO 

· Site IDcation ~ The Brown Vandever Urimiuit Mine (Brown Uraniun Mine, 
sic)is located apprrndmately 4 miles east of Prewit~, New Mexico. The 
site. is also· 1ocated appn>ximately 20 miles north-northwest of Grants, 
New ~Co (figure# 1). The site may be found by proOOeding east fran 
the Prewitt, New ~co pc:)st office oo the Interstate 40 frontage road 
approximately I mile and · subSequently traveling east on an irrproved 

· dirtroad for approximately 5 miles (figure #2). The road turns north 
. at the. easteqi . edge of . Haystack ITDUiltaip, a p:raninent geological 
feature in the area. · The sit~ is 10cated on the southeastern margin of 

. Haystack JTDnntain approximately 1 mile north of El Tintero cinder cone 
(figure #2). The Geogr:cq)m_c coordinates for the site are 35 ° 21' 02n N 
latitude and 107°56'25n W longitude (7). 

The nrine is located on an expired mining claim of approximately % 
• section in area. App:roximately 65 persons, including small childern 
live on-site in a semi-agricultural rural setting (3,4: worksheet #2, 
7) • Two inclined ad.its, . an alnost vertical tini:>ered shaft, two 
vertical ventilation shafts and a strip mine covering approximately 100 
acres are.· notable features of the abandoned claim ( 3: Frames) • 

I . 

CMNER AND OPERATOR. The Brown Vandever· Mine is currently owned, and 
was owned throughout its history by the Navajo Nation ( i 7). The land 
is held in trust for the Navajo Nation by the .Federal Government 
through the authority of the Bureau of Indian Affairs (BIA). 

The primary lease holders for the claim -were variously: Wil J ians and 
'l'hcrlp:;on (full nares not found) and Mr. Brown Vandever (2:pg 1-276, 3-
5) • The site was presunably subleased to the various operators ( 2: 
page 3-5) ; Several other mines are to be found in the area the JTDSt 
notable being the Haystack 2 mine ( 11) • The lease is currently owned 
by the Navajo Nation (17). 

PURREE OF INVESTIGATIOO The Brown Vandever Uraniun Mine was :reported 
to be a potentially contaninated waste site by the Navajo SUperfund 
office field reconnaissance tean in 1990 (1). 

. ' 
·> •.. 
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·-!:?ITE HISIORY ' The Brown 'Vandever Uraniiin Mine is located in the 
l\nb:rosia Lake sub-district of the Grants Mining District ( 7, 10) • · No 
Historical recoro for naturally occuring radiation levels for . the area 
has survived until the present. Two inclined ad:tts were driven north­
northwestwa:rd into the dip of the Todil to fonnation ( 3: frCE"e # 12, 
figure #4). 'Ibese inclines were reported to be approximately 300 ft. 
deep ( 14: page #6, di:rect quote) : additionally, two 400 yd. drifts 
were driven into the ore bodies associated with the incline in F.rane 
#.12 ( 14: page #2) • 

A .t.int:>ered shaft inclined at approximately 10° fran the vertical, was 
.driven into the dip of the Todilto fonnation approximately 1000 .ft. 
west of the inclined adits (3; frCE"e #33). 'Ibis shaft was reported to 
be app:roxirrately 300 ft. deep (14; page #6): drifts were also excavated 
northwest and northeast fran the shaft. · 

' ' ' 

Two, two-fex>t diameter vertical shafts were excavated between the 
inclined . adits and the tirrbered shaft in o:rder to provide ventilation 
for the mining operation (3; franE: #33): the ventilation shafts were 
reported. to be approximately 300 ft. deep (Mr. Brown Vandever, personal 
conmmication, April 11, 1990). 

The area fi?Ollth of the inclined adits has been extensively strip-mined: 
'Ille area of surface disturbances has.been estimated to be approximately. 

· 100 acres· in extent (4; page # 8, Figtire #2). Tailings associated with 
the N. and B. Vande~.rer Mines were used to "pave" a :road leading to the 

. N. Vandever works. . . . . 

. . ' . 

.. It is P:resuned that . the pu.rung operation was carried out using 
oonventional mining techriiques; Due to the extensive and elaborate 
nature of the surface works and adits (shafts), it is unlikely that 
manual labor was utilized to any great degree. A powerline extension 
which was ·used to prOVide electricity for an . air carpressor still 
exists on site. 

The Brown Vandever Uraniun Mine was . operated intennitently over the 
pericxl of years fran 1952 until 1966 (2). santa Fe Uraniun, Federal 
Uraniun Mesa Mining Co. and Cibola Mining Co. were sare of the mining 
interests involved: other individuals~ted the mine ( 2). 

Mining operations at the site produced 25, 796 tons . of ore rich in 
Uraniun cu30~0.) 0.19% grade) and Vanadiun (V205. 0.30% grade). A 
total of 9B',I75 lbs of ~1o8 and 75,342 lbs of v2u

5 
were milled fran the 

raw production tonnage ( Z', pg# 1-276, 3-5). 

It is presuned that the ore was transported to Shiprock, New Mexico or 
DJrango, Colorado for milling. However, no recoro of where the milling 
took place was found: It is not knoWn whether the Phillips Petrolemt 
llmbrosia mill was in operation during the time · the ore was being 
produced. 

DISSCUSSICfi OF I<NllllN/IUl'ENl'IAL PR:>BLEMS During a windshield survey of 
the site and environs, in oroer to ascertain p:JpU].ation, p:JpU].ation 
distribution, water usage patterns and area radianetric background 
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1, e-- e 
. . FIT PHOTOGRAPH LOG SHEET., · .. 

SITE NA.ME BROWN VANDEVER URANIUM MINE USEPA SITE NO. NOT ASSIGNED 

DATE APRIL 11.1990 TIME- 10: 20am WEATHER CLEAR __ ........ ........_~~~.,..._~~~~~-
PHOTOGRAPHER P. MOLLOY ANGLE/DIRECTION 2 o 0 /ENE 

FILM TYPE POLAROID FRAME NO. 

DATA TAKEN WITH PHOTOGRAPH: NONE 

1. Soil Sample 
2. Surface Water Sample ( ) 
3. Air Monitoring Device ( 

Reading=~~~~~.,..._~ 

4. Radiation Survey 

Reading=~~~~~.,..._~ 

5. Deep Well Water Sample ( 
6. Photograph Below: YES 

I 

7. DESCRIPTION HAYSTACK BUTTE, REFERENT, LOOKING E OF ENE 
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SITI RAMI ·BROWN VANDEVER URANIUM MIN;;: USBPA SITI llO.~QT ASSIGNE12 
DATB APRIL 11,1990 TIMI AfTERNOorMEATHER _c_L_EAR _________ _ 

PHOTOGRAPHER P. MOLLOY MGLB/DIRBC1'IOll 2 7 o 0 /S ·-, 

FI U1 TYPI pOLAROID FRAME lfO. _ ..... 2 0-.'----

DATA TAl<Elf WITH PHOTOGRAPH: *** NONE *** 
1 •. Soil sample 
2. Surface Water Sample 
3. Air Monitoring Device 

Reading: _____ _ 

). . 

( ) 

( ) 

4. Radiation Survey ( ) 

Reading: _____ _ 

. 5. Deep Well Water Sample ( . ) 

6. Photograph Below: YES 

7. DESCRIPTION EL TINTEBO CINDER CONE BEFEREN7. I.OOKING~ 

s 
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· .. ~ ....• FIT PHOTOGRAPH LOG SHEET e 
'• ' .. ,,.,. 

SITE NAME BROWN VANDEVER URANIUM MINE USEPA SITE NO.NOT ASSIGNED 

DATE APRIL 11, 1990 TIME fO: 25am WEATHER _C_LE_A..,...R ___________ _ 

PHOTOORAPHER P. MOLLOY .ANGLE/DIRECTION 20°/ENE 

FILM TYPE _f'OLAROID FRAME NO. 

DATA TAJ<EN WITH PHOTOORAPH: YES 

1. Soil Sample ) 

2. surface Water1 Sample .( ) 
3. Air Monitoring Device ) 

Reading: ______ _ 

4 • Radiation Survey ( x ) 
Reading: LUDLUM#]9-24uB.hr-l : : ESP-II - 2.2(lo4r:· 

5. Deep Well Water Sample ( ) BACKGROUND @ B VANDEVEt,,R 

6. Phptograph Below: YES 

' : 

7. DESCRIPTION TRENCH CUT NNE OF B. VANDEVER RRSIDENCEJ 

LOOKING NE. NOTE FRAMES 8, 9. 10 TAKEN AT SAME LO-

CATION 
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SITE NAME . BROWN Vl\NDEVER URANIU.'1 MINE USEPA SITE NO. NOT ASSIGNED 

DATE APRIL 1 1,1990 TIME 10:25am WEATHER -~CL~E~A~R.:....... _____ ,....._ __ _ 

PHOTOGRAPHER __,P~·~M~O~L~L~O~Y ______ _ ANGLE/DIRECTION 
FRAME NO. _ _,l'-"5'-----FILM TYPE _pOLAROID 

DATA TAKEN WlTH PHOTOGRAPH: YES 

1. Soil Sample 
t. Surface Water Sample 

· 3. Air Monitoring Device 
Reading: ______ _ 

4. Radiation Survey 

( } 
{ } 

} 

( x ) 
Reading: 350uR.hr-l\ LPD:.,UM#l9) : @EDGE OF " LOADING BAY'°' 

( 

5. Deep Wei 1 Water Sample · I } 
6. Photograph Below: YES 

' . 

7. DESCRIPTION TRENCP. AT CENME:R MIQp7,EGRb[)ND IS ORE 
"LO.l'\:H NG BAY", LOOKI NG K OF' NNE 
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levels, ·the following observations 'Were made: 

* The p::>plllation distribution is closely correlated with the 
Indian Health Service (IBS) water system (tautological) .. 

* Several· windmills in the area are no longer in service .. At 
least one Windmill shows infrequent use ( 18: pg #1) • 

* There are 7 residences on site: not al.l these residences are 
connected to the ms water system. 

* The old haulage road (for ore transport) is plainly visible and 
shows definite erosion: The road that obtains access to the 
site was at one tinl:! the 'haulage road. There is radiaretric 
evidence that contaninants are migrating off site ( 18, pg #2) • 

* A drainage which trends east f:ran the site exhibits radiaretric 
readings consistent with contan.mant transport/migration. 

* The· onsite haulage road was "paved" with mine tailings and 
provides a receptacle for mechanical. ~rt of contaninants. 
An El>erline Garrma Raterreter registered 10 cpn at the edge of 

the :roOO ( 3: frame #22, 14: P39e #4) There is radiaretric 
evidence of ~ (eg, vehicle) transport of contaminants 
appri»timately 2 mi •. f:ran the site ·environs via the haulage road 
( 18; pclge #2) ' ' 

* The·tint:>ered shaft retains a shack at its m:mth, however, access 
to the shaft can easily be gained by n:m:wing a wire grate 
covering the portal. (3: Frare #33) • .Additionally, the shaft 
"aspirates" under ~ meteo:rologic6l conditions, 
contributing to the area Radon burden. 

'* The vertical. ventilation shafts are poorly capped and young 
children in the· area could easily·gain access to the excavations 
(3; Freire #33). 

*One inclined ad.it is used for waste disposal (3; Frare #12). 

* 9nall quantities of ore grade material. are to be found alm:>st 
anywhere on site. 

* Approximately 1880 tons of tailings materials are presently 
onsite. The material is uncovered and accessible ( 3. ; Franes 
#8; #13, #15, #19, Frares #25 through #32) .• 

'* The Navajo SUperfund Office FIT digilert alerted (enabled) 
inside the vehicle being used for :recx:>nnaissance at one point 
along the nHot Roadn (3; Frare #22): enable/al.ert on the device 
is set at .098 mR.hr-1 • 

. Tailings material., the inclined ad.its and the tint>ered shaft are sus­
pected of producing a leachate rich in toxic heavy metals and 
radioactive contaminants ( 4, 11, 23) • Radiaretric readings taken during 
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.. : ~. e. FIT PHOTOGRAPH LOG SHEET• ' ., 

SITE NAME BROWN VANDEVER URANIUM MINE 

DATE APRIL 11, 199 0 TIME 11; l 5am WEATHER 

PHOTOGRAPHER ~P_. __ M_O_L_LO~Y~·------------~ 

USEPA SITE NO.NOT ASSit;;b-IiO 

CLEAR 'PO SI.IGHTf.y OllERCitS'l' 

ANGLE/DIRECTION--l.fill 0 /..W __ 
FILM TYPE POLAROID .FRAME NO. 16' 

DATA TAKEN WITH PHOTOGRAPH: YES 

1. Soil Sample } 

2. Surface Water Sample ( 
3. Air Monitoring De.vice ( 

Reading=~------------
4. Radiation Survey (X 

Reading: SEE BELOW IN DESCRIPTION 

5. Deep Well Water Sample 
6. Photograph Below: YES ' EXTRA FRAME 

l c.;_.,"'f.-::t r:: r2 I 

{t~,;;;,;r[ H ,.cy- I7(2.tl; N .46-t=-

7. DESCRIPTION MOUTH OF DRAINAGE. TAILINGS PILE ON RIGHT, 

ESP-II READINGS: @MOUTH - 5(104); @MIDWAY PAST TAILINGS 

- 6.5(104); @END OF TAILINGS - 3.25(104); ALL READINGS 

IN cpm., LOOKING W 
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. ,· . . · . . .: • FIT PHQXQQWll L09 blfAU • 
. . . . · / . . . . . ,• 

SIT! 11"'8 BROWN VANDEVER URANIUM MINE US!PA SIT! 1'0. NOT ASSIGNEp 

DAT! APRIL 11, 1990 TIPIE AF'f£RtiOONWEATK!R _c ... L=EAR=._ ______ ..;__ 

PKO'TOCRAPHER P • MOLLOY AJroLBfDIRECTIOR_0_...0 1._·,_. _..;...._;... 

FILM TYPE PoLAROID FRAME MO. 

DATA TAXEJf WITH PHOTOGRAPH: ·. Y f. S 

1. SO!l .Sal!lple 
2. Surface Water Sample 
3. Air Monitoring Device 

Reading: ______ _ 

4 . Radiation survey 
Reading: J 05cpml PSP-It) 

s. Deep Well Water sample 
6. Photograph Bel<*: n::s 

' .-. -· ~ __,,,, ~ .. 
#~. ,-. , 

·~ 

22 

( ) 

( } 

( } 

( x ) 
EDGE OF 

( ) 

ROAD 

i 
.1 
i 

7. DESCRIPTIOJt " !:OT ROAD" WEST OF B . V. RE SIDENCES, SUR-

FACE \•JO~K c: ~)ASTE p r I.ES e BIG~T fyl I DDI . EGBO!itip. r-;r TAY­

LOR @ UPPER ·I .EFT .BACKGROl iND AS RE FE RENT · 
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SITE NAME BROWN VANDEVER IJBANIIIM MUJF . USEPA SITE NO . . NOT ASSIGNED 

DATE APRIL 1111990 TIME AFTERNOONWEATHER CLEAR 70 SLIGHTLY OVERCAST 

PHOTOGRAPHER P. MOLLOY ·ANGLE/DIRECTION 135 ° /NW 

. FILM TYPE POLAROID FRAME NO.. 33 _ ___..._ ___ _ 
DATA TAKEN WITH PHOTOGRAPH: YES 

1. Soil Sample 
2. Surface-Water Sample ) 

3. Air Monitoring Device 
Reading: ______ ~ 

4. Radiation Survey (X 

Reading: 10uR.hr-l(LUDLUM#l9), 1Q4cpm(ESP-II)@ WEST_, . 

5. Deep Well Water Sample ) FACE OF SHACK· 

6 .· . Photograph Below: YES 

·r.11 
86~· ce 

• I 

, 7. DESCRIPTION B. VANDEVER TIMBERED SHAFT, SHAFT AT AN IN­

CLINATION OF 10° FROM VERTICAL, CIRCULAR APERTURE 

ON S FACING WALL IS WIRED OVER BUT WIRE IS EASILY · 

REMOVED, SHAFT ASPIRATES, "300 FT. DEEP" B. V. TO 

~OLLOY, APRIL 11,1990 

.. · .... 



I 

I 
'! 

! 
I 

l 

i. 
l 
L 

I 
I ' 

.. , ;' •, 

. Ji."lll"t..V~.--. __ ..., ..._ .. .,._ -~·-·- .-· ··-·.. ···---- -

·. '. · . . ··," . ._, .. FIT ~ Loo SHBIT . : . · : · 
' . ·~ 

SITB NAM! BROWN VANDEVER URANIUM MINE USEPA SIT! PIO. NOT ASSIGNED 

OAT! APRIL 11, 1990 TIME AFTERNOON WEATHER CLEAR TO SLIGHTLY OYERCAST 

PHOTOGRAPHER P. MOLLOY. AlfGL!/DIRECTION ?so 0 /WNW . 

FILM TYPE J?OLAROID FRAME MO. 

DATA TAJ<Elf WITH PHOTOGRAPH: *** NONE *** 
1. Soil Sample ) 

2. Surface Water Sample ( ) 
3. Air Monitoring Device ( ) 

. Reading: ______ _ 

4. Radiation Survey 
Reading: ______ _ 

5. Deep Well Water Sample 
6 .. Photograph Below: YES 

(X ) 

( ) 

7. DESCRIPTION VERTICAL VENTILATION SHAFTS< 2 j . HO$TEEN 

BROWN VANDEVER AT RIGHT MIDDLEGROUND; SHAFTS "300 ~ 

::~ DEEP" - B. V. TO P. 9 APRIL 11.1990, LO©K-
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' 
SITE NAME BROWN VANDEVER URANIUM MINE USEPA SITE NO.NOT ASSIGNED 

DATE APRIL 11,1990 TIME 10:25am. WEATHER CLEAR -- ~~~~~~~~~~~~-

PHOTOGRAPHER P. MOLLOY ANGLE/DIRECTION l Jo 0 /NNW 

FILM TYPE _pOLAROID FRAME NO. 

DATA TAKEN WITH PHOTOGRAPH: YES 

1. Soil Sample ( ) 
2. Surface Water Sample ( 
3. Air Monitoring Device { 

Reading:~~~~~~~ 

4. Radiation Survey ( x ) 

Reading: .LUDLUM#l9 - 2luR.hr-1 : @ FACE OF ADIT 

5. Deep Well Water Sample ) 
6·. Photograph Below: YES 

I 
. i 

7. DESCRIPTION INCLINED l\DIT N OF B. VANDEVER RESIDENCE, 

LOOKING NNW 
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. :: .· · - . · . . .... . PIT PHOTOGRAPH LoO J 
SITI "AMI BROWN VANDEVER URASIUM MINE USBPA SITB 1'0.NQT ASSIGNED 

DATI APRIL 11,1990 Tlfm r'l.FTFRtJOn tJiEATH!R ....l::;CL~E=:!AR~---------

PHOTOGRAPHER P • MOLLOY ANOL!/DIRBCTION 350" /E OF E:SE 

FII.Jll TYPE ?OLAROIO FRAME NO. 

DATA TAJ<!N WITH PHOTOGRAPH: ••• NONE • • • 

1. Soil Sample ( ) 

2. ·Surface Water Sample ( ) 

3. Air Monitoring Device ( ) 

Reading: 
4. Radiation survey ( x) 

Reading: 
5. Deep Well Water Sample ( ) 

6. Photograph Below: YES 

. ;;,.+ 
- , --- r ,,-., Ol'b ,_, . 

7. DESCRIPTION St.:RFACJ:: WORK$ WSW OF B. y. RES,,, !.OOKJNG 

E OF ESE; NOTE·M':'. TAYLOR IN FAR L EFT BACKGROUND 

,.5 REFEREN'i'.' 
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SIT! KAMI BROWN VANDEVER UBANIUH MINE USBPA SITI llO.NQT ASSIGNEQ 

DATI APRIL 11,1990 Tum WEATHER _c=L=EAR=-----------

PHOTOGRAPHER P. MOLLOY M'GL!/DIRBCTION ------FII..tt TYPE P0LAROID FRAME NO. __ 2 .... s.___ __ _ 

. DATA TAKEN WITH PHOTOGRAPH: *** NONE *** 
1. soil sample. ( ) . 

2. Surface Water Sample ( ) 

3. Air l'k>nitoring Device ( ) 

Reading: ______ _ 

4. Radiation survey ( x ) 

Reading:_____ //JLEcg·, ._ JCLLL·F1J 
s. Deep Wall Water Sample ( ) / -}l fl(:, · 
6. Photograph Below.: YES, SEE SKETCH // r:1 0 ~ ) 

,/ 

..,,..,.,,,.---------~-~ 
. ,, 

7. DESCRIPTION _ __....S .... EE__,S ..... K,..E ..... T....,C_H ____________ _ 
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SITE NAME BROWN VANDEVER URANIUM MINE 

DATE APRIL 11,1990 TIME ll;lSam WEATHER 

PHCTCX:;RAPHER P. MOLLOY 
---'""'--=------~-~-~~ 

USEPA SITE NO. ~OT ASSI~~~D 
CT.EAR TO. SI.IGHTLY O'>ZERCA S'l:­

ANGLE/DIRECTION SEE SKE~CH 
FILM TYPE POLAROID FRAME NO. 

DATA TAKEN WITH PHOTOGRAPH:· 

L Soil Sample 
2. Surface Water Sample 
3. Air Monitoring Device 

Reading: ______ _ 

31 

) 

) 

( ) 

4. Radiation survey ( x ) 

Reading: ______ _ 

5. Deep Well Water Sample ) 
6. Photograph Below: YES 

i . 

I. 
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SITE NAME BROWN VANDEVER URANIUM MINE USEPA SITE NO. ~Ol' ASSI(;blli:C 

DATE APRIL 1-1, 1990 TIME 11: lSarn WEATHER CI.EAR TO SI.IGHTr.y OVERCAST 

PHOTOORAPHER P. MOLLOY ANGLE/DIRECTION_ ----
FILM TYPE POLAROID . FRAME NO. 

DATA TAKEN WITH PHOTOGRAPH: SKETCH 

1. Soil Sample 
2. Surface Water Sample 
3. Air Monitoring Device 

· Reading: ______ _ 

4. Radiation Survey 
Reading: SEE BELOW 

NO FRAME 

( ) . 

( ) 
) 

5. Deep Well Water Sample ( ) 

6. Photograph Below: *** NONE *** 
FRAME 30 

I FRAME 32 -..::::::__ .. I 
. . N 

' I 

' \ 

l: 

_..,,,,.7· LI 
.25 mi . 

. smr\ 
~ 

FRAME 26 

~ 

<:::- FRAME 29 

FRAME 28 

FRAME 27 

FRAME 25 * RADIOMETRIC READINGS ASSOCIATED 
WITH FRAME 27 

7. DESCRIPTION SK~TCH OF AREA WHERE RADIOMETRIC READINGS 

WERE TAKEN, NO SCALE 
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a w:indshield survey :indicate that a substantial fraction of 14 'of - a 
section ( 160 ages) is contaminated with ritine tailings. Tailing$ 
piles, the · incrned ad.its and the tirrbered shaft are unfenced and 
reOOily accesible to site residents ( 3). There is no dOClllleiltation of 
emergencies, accidents or rared:ial action regarding the Brown Vandever 
Uranium mine site. 

An estimated total of 532, 000 tons . of mining waste is present in the 
two major tailings. piles on site ( 4) • Ccrrputations :indicate that there 
are approximately 1880 tons of toxic crnpounds and elarents 
dess:l.minated within the 532, 000 tons of rubble at the . site ( 3; FrcrrEs 
#8, #13, #15, #19, #25 ttn:ough #32, 4). These contcrninants are exposed 
_and \Dlcontained and are therefore capable of producing leachate subject· 
to migration into atnospheric, ground water and surface water systems 
( 11, 22 I 23 I 24 I 25) • The exposed inclined adi ts I tiribered shaft and 
stopes nay also be producing a leachate sirn:ilar in CCJTp:>sition to that 
produced by the :tai 1 ings piles. 

· Specific radioactive . ~ies,3Ef.Ontributing to contaniruiti.On 2'16 the 
leachate are urani~~if ........ , if ) , and its daughter products Ra , Th, 
isotopes of Pb, Bi , etc). The enclosed portions of the adits and 
·shaft nay contain significant concentrations of Radon gas. 'fuxic heavy 
.metal species suspected of . being present . in the mining waste in 
.. significant concentrations are _ Vanadiun, Arsem.c, Bariun, ctu:aniun, 
Magnesium, Manganese, Strontiun, Titaniun and Zirconium. Table 1 

. provides a surrmary of hazaidous substances potentially present in the 
waste piles and in the open excavations. 

4. PATHWAY OIARACTERISTICS 

A. AIR OJARACTERISTICS 

. The potential for JTDbility of hazardous and toxic carpounds associated 
with u3o8 and v

2
o5 mining waste is high due to- the particulate nature 

of the wa5te ancr the occasional high winds native to the area which may 
cause migration of windblown contaminants offsite. 

B. GIDUNili.ATER OJARACTERISTICS 

· Regionally, the site is bounded on the north by the central san Juan 
Basin and on the south by the Zuni uplift. Structural elanents of the 
Acana Sag lie southeast of .the site (5;pgs 16,18:6). The geological· 
element where the site is located is tenred the Chaco slope (5;pg 16). 

nKelley (1951, p. 126) describes the Chaco sl0pe as the southern·part 
of·the san Juan Basin that lies between the central Basin (fig. 2.5 -1) 
and the Zuni uplift and Acana Sag. · The .Chaco slope resanbles the 
platfoDnS but differs fran them because of "Its JTDre p:ronolDlced and 
continous regional inclination toward the center of the basin and by 
the absence of a ·~nocline' separating it fran the central basin a 

. (Kelley, 1951, p.126). 

Jurassic :rocks fran the ~rrison fo:r:mation and Chinle fo:r:mation (which 
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TABLE 1. Quantity of Undisseminated Toxic 
Compounds and Elements Within Tailings 
Piles at Brown Vandever Uranium Mine 

Waste 

U30s 

V205 

Radium 

Thorium 

Arsenic 

Selenium 

Radon 

TOTAL 

Quantity of 
Undisseminated 

Hazardous Disposal 
Waste* Location Origination 

6.35 (10 )kg On-Site Low Grade 
Uranium/ 

Vanadium 
1.04 (10 )kg On-Site " " 

Unknown " " " 

" " " " 

" " " 

" " " " 

" " 

1880 tons 

* CUSTOMARY UNITS FOR REPORITNG ABUNDANCES 
OF RADIOISOTOPES ARE MASS UNITS. 
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locally includes the M:>enkopi fonnation) dip westwardly into the 
adjacent Olaco slope' ( 3: frane# 20 and enlargauen:t;:: 6: 8) • A 
Cretaceous sequence is present adjacent to the site on Haystack 
1JDU11tain and is represented by the Dakota .sandstone exposure ( 3: frare 
#20 and en.J.argemmt). Triassic units represented by the M:>enkopi and· 
Otinle fonnations dip eastwardly iilto the adjacent Chaco slope (3:frane 
#20 and eniarganent Figure #3). 

Q.Jaternary · Alluvium (Pleistocene) has aCCllTl.Jlated in variable 
thicknesses in st:reambeds in the area ( 32) • 

The Aquifer of concern in the Vicinity of the site is the Sonsela 
. Sandstone nerber of the Otinle fonnation which sources the Navajo 
Nation Water Resources Division (NNWRD) well #16T-551 (19). Depth to 
water in. ths well is docmelted and is reported to re 417 feet (circa 
1976) . Depth to the Sonsela sand.stone rrerber of the Otinle fonnation · 
is 1083 feet. The only other Aciuifer known to source wells in the area 
is the· Entrada Sandstone ( 19). the net precipitation for the locale is 
estimated to re minus 44 inches (5,.12). 

Con~ts 9!8 . ~ pres~t in the 2~ p~ ~ the 
radiospecies if , if ... ..., and their progeny Th : , Bi , Po , isotopes 
of Pb and Radon . gas. · 'Ibxic heavy metal species suspected of reing 
present in the mining waste in significant concentrations are Ar, Ba, 
Mg, Mn, Sr, Ti and Zr. (11, table 1). Many of these species have reen 
demxlstrated by various authors to 'be nnbile in waters associated with 

·Uranium mines (23~24,25,26,27,28 and 29). The Hydraulic conductivity 
of the fonnations between ·the Alluviun and_~ Sonsela Sandstone rrenber 

. is estimated to be. ·of the order · of 10 because of fractures and 
faults. This is· COI1Sistent with the close pmximitY of the El Tinte:ro 
Cinder Cone and the ·eix>Chal· geological developrent of the area. In 
addition, at least three excavations are driven to within 100 feet of 
the static water level in NNWRD well #16T-551. It follows that the 
possibility exists for these Radioactive and toxic heavy metal species 
to have migrated into the alluvial and Sonsela.sandstone Aquifers which 
source an Artesian spring and NNWRD well #16T-551, respectively (3; 
frare . #35: 19). Water depth in the alluvial Aquifer is not knc7tm but 
is expected to· re shallow ( 5; pg. #40, fig. #4. 3-1) · 

C. SURFACE WATER OiARACTERISTICS 

A portion of the Brown · Vandever mine site ·is. located on a 
southeastwardly dipping Alluvial plate ( 3; frane #8) whose upg:radient 
drainage area is estimated to be app:roximately 59.1 acres (4; "\!lo'Orksheet 
#1). The stripnine portion of the site is located on a nortbwardly 
dipping Alluvial plate whose upg:radient drainage area is estimated to 
be 14.23 .acres (4; "1«>rksheet #1). SUrface nmoff fran the 59.1 acre 
portion proceeds overland and along minor drainages eastwardly 
(3;frarre,#16') until encountering a well-defined drainage which trends 
southeastwardly,(3;frane #17,#18). SUrface runoff fran the 14.23 acre 
portion proceeds overland and along minor drainages eastnortheastwardly 
( 3; frarre#31) until encountering the well-defined drainage which trends 
southeastwardly ( 7). The drainage proceeds southeastwardly for 
approximately 4 mi. before becaning evanescent ( 7, 31). Data fran a 
gauging station on the Rio San Jose at Grants, New Mexico indicates an 

.. ' .. 
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annual discharge rate of 2. 97 cfs ( 20). -- The regional 1-yr, 24-hr 
rainfall event for the locale is 1. 26 inches ( 13). Radioactive and 
toxic heavy netal species have been shown to be 11Dbile in surface 
waters ( 23 throught 29) • In particular, Arsenic and Seleniun are known 
to so:rb strongly to surface water sedirrents (26,28). The possibility 
exists for contaninated sedirrents to have been carried by flash floods, 

:: . \:. over the decades, onto the A1luvial plain east of El Tintero cinder 
cone (figure #2, 7). A slight possiblilty exists for. contaminated 
sedirrents to have been carried into Bluewater creek and the Rio San 
Jose ( 5 ,7) • The area has not been mapped in a flood plain, However, 
due to the arid nature of the upgradient terrain and the general 
topography, the locale is . prone to flash flooding events. tt>reover, 

l 

!. . 
!" 

·Haystack Mountain is very likely to be a recharge zone for aquifers in 
the area (5:pg#38). 

D. ·~SITE.PATHWAY 

As with other m:i.nes in the area the proto-ore ·was abandoned on-site. 
In the case of the Bn:Mn Vandever Mine, sane of it was used to pave a 
haulage .r:oad which is ·Used by site :residents f:requently ( 3: frarre#22). 
The Bn:Mn Vandever mine environ$ are :readily accessible by site 
:residents and visitors to the area ( 3) • There are no ·access barriers 
or danger signs on or near the mine site (3). Direct contact with 
contaninated. particulates is possible during periOOs of high winds or 
physical disturbance of the tailings ma~erial. Hmlans living on-site 
and visitors to the area· would are at risk to exp::>SUre :f:ran the same 
suite · of radiospecies arid heavy metals detailed above. tt>roover, the 
ventilation shafts, the aln'ost vertical tinbe:ced shaft and the inclined 
adits :poSe physical danger imrediately dangerous to life and health 
status. 

5. TARGETS 

GR:XJND. WATER T~. There are three active \tl'l8lls within the 4 mile 
radius of influence of the site (19,21). The Indian Health Service 
( IHS) carpleted installation of a carmuni:ty Water System in October 
1986 (2l). Subsequent to the carpletion of the water system, operation 
and maintenance· of the system was turned over to the Navajo Nation and 
is currently under the purvue of NNWRD ( 19). The carm.mity water 
system ut:i,lizes -well #16T:-551 which was fo:merly a livestock water 
'Well. The water system serves approximately 430 persons in the 
Haystack area ( 4 :worksheet #2). Total population within the four mile · 
radius of influence of the site was estimated to be ·approximately 500 
(4:worksheet#2): The percentage of area :residents not connected to the 
NNWRD water system was estimated to be 23% ( =100 peisons) on the basis 
of a :residence count and the fact that 43.8% of Indian hares had their 
source of water irore than 100 yds f:ran their :r:esideryice ( 3, 18, 31) • 
Area :reSidents too indigent to af f om plurrbing and sewerage systems for 
their :residences might utilize water f:ran the active NNWRD stock.wells 
#16T-522 and # 16T-521 (19,3;frane#41,18;pg.#1). In addition, there is 
at least 1 artesian spring in the imrediate vicinity of the site 
(7;Bluewater Quad, 3;frcrre #35). There is a slight possibility that 
this spring could be utilized.for drinking water. 

The Aquifer of concern in the area is the Entrada sandstone unit which 
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sources windmills possibly utilized for potable water by as many as 100 
persons (4;worksheet#2,18;pg.#l,3;frane#41). Depth to the water table 
in this confined unit is .:reported to be approximately 400 feet ( 19) • 
As pointed out before, the. shaft and inclines have been driven to 
within 100 feet of this aquifer. Targets in the area consuning 

. groundwater fran the Entrada sandstone unit are at risk to exposure 
fran Radionucleides and heavy netals (II). 

SURF1.\CE WATER TARGETS SUrface water targets would be potentially 
exposed to the sane suite of Radionucleides and heavy netals that is 
the case with ground water targets. Risk of exposure may be low due to 
the low value for net precipitation for the area. However, ex:tI:ane 
conditions brought in the area would inundate the highly eroded haulage 
road (18). 

'Ihe ~-defined drainage coursing first east. and then southeast fn::m 
the site crosses at least one federally designated wetland ( 9). 

AIR TARGETS Humans living on site are being exposed to elevated Radon 
concentrations. 

CN-srm TARGETS .. In addition to being exposed to elevated Radon 
concentrations, . residents of the Brown Vap.dever mine environs are 
conf:ronted daily with the dangerous inclines, shafts and the insult to 
their land. 

SEmITrvE E.WIKN4ENI'S At least one federally designated sensitive 
envi:coment lies within 1 mile of the site. · 

. 6. CJI'HER REGJLA'IDRY INVOLVEMENI' 

PEIMITS: It> pennit was found for the Brown Vandever Uraniun mine 

STATE AGEJiCIES: N:>ne 

CJI'HER FEDERAL PKX.iRAMS: N:>ne 

.'Ihe Brown Vandever Uranium mine site is exceptionally dangerous. 
However, no steps toward :reneliation or mitigation have been undertaken 
over the t:tNo and one half decades since cessation of activities. To 
assert that residents of the site have not been adversely affected by 
the insult to their land and very possibly their ·health is 
inadmissable • 

Imrediate action should be taken. 
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LEONARD HASKIE 

INTERIM PRESIDENT 

NAVAJO NATION 

THE NAVAJO NATION IRVING BILLY 
INTERIM VICE PRESIDENT 

NAVAJO NATION 

Mark Satterwhite 
Superfund Indian Coordinator 
U.S. EPA~Region VI 
1445 Ross Avenue 
Dallas, Texas 75202 

Dear Mr. Satterwhite: 

NS0-90-93 

August 1, 1990 

Encl~sed is the Preliminary Assessment (PA) Package for the 
Navajo-Desiderio Group· Uranium Mines, located near Haystack, New 
Mexico. This report receives NSO internal approval and is now 
ready fat your review and comment. 

Please call myself or Stanley Edison, the Chemist who prepared 
the package, for any questions you may have regarding the report. 
We would appreciate a response in the form of comments or approval 
at your earliest convenience. You may reach myself or staff at 
(602) 871-6859, 6860 or 6861. 

Clara Bia 
Navajo Superfund Director 

Enclosures 

cc: Peter Sam, William Taylor, Superfund Site Assessment Section 
Barbara Driscoll 

Post Office Box 308 • Window Rock, Navajo Nation (Arizona) 86515 • (602) 871-4941 
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E?A ID tr: 
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?.O. Box 2946 
Window Rock. Arizona 8652-5 

Navaio - Desiderio Grau~ Uranium Mines 
Amjrosia Lake Subdistrict 
Grants Ur2niurn District 

,; ·~: . 

a. Site Location. The Desiderio Grouo Uranium Mines. also known 
as the Hanes~ Mines Section 26 .. are located in the Ambrosia Lake 
Subdistrict of the Grants Uranium Mininq District IFiaure ll. The 
abandoned uranium mines are locat~d aooroximatelv 9 miles east 
Prewitt, New Mexico and 3 miles west of State Hiahwav 53 
McKinlev Countv. NM IF1aure 21. The qeoaraohic coordinates of 

of 
in 

the 
site are 35020'00'' horth latitude an~ 107051'30'' Yl es t :. c: :'.'"! c; :! .. ~~ u c~ -::-.· 
{ l. 3). The site can found bv proceed1nq ~ mile southeast of 

2.!Jou t 9 :::i. !. E: s to ,} erin 'l 
r E.· =- :. c. e !:.. c e .s ~ocated. 

ad1~cent tc t~e residences IPhotoara~hsl. 

T.~e si. te occu::iies 2no~o;.~1.rna tel :v 130 acres ot 

ad4acent Se2t1ons 23 ant 25 Cll. The site consists of a 155 
a.C1~. o:::Jen -::ii t rr.ines anc, numerou.s mine vic..ste 

(J.9,Photoora~~si. 

the 

.s erni -
the 

feet 
dumi;is 

b. Owner/Operator. The site is located o~ N2vajo Allotted Lands 
'!' h (~· o r j_ qi rt a l a l 1 c t t e e :-i 2. s d e c 12 as e d an C. the he i r ~~ · t o t he 

f c \ 
·, ,,__. / . J. a;-ici 

~- anC~ 
. ·. ' 
~'2~C: for tl-~e th2 u"',it.ed States 

Government thorouc~ the authoritv of ~~e 3ureau o~ I~~ia~ 
, "1""""°'I .... .,., \ ' " ' " ;:, J_ t"'. I \ 0 j. 

rn:t 11 12..· L .he cl a i rn .( 3 0 J • 

? l ~ r D o s e t c r~ T ~ \.1 e s t 2_ q 2 t j_ c n ~ 

re~ort.eC 

a local commun1ty qovernment oversees the communitv's and 
r:esources. 
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I - •· 

.e 

s: t t~· :-: i !:3 t 0 :: ~/ . ~he ore, p~esent as c3rnotite 2.~-id tyt.l\1 arnu.n_i tE_· 

\·] 2. s loaded onto o~e trucks tor transccrtation t8 a local ur e.n.i un: 
~ . .1. ~Ji !"°'!.O. 2nd processinc clant. ~he incliied adit w~s c~eated 

VJ hi. J. c~ Anaconda 0J.~era~s 

of 

r. t" " . to 
the mi~es r~om 195~ to 1957. Acprox1mate;y, 

U308 a~d 17,SlS counds of V205 were milled from 
production volume c2;31. 

83.,7S2 
this 

b. Known/Potential· Problems. The mine waste ciles and the 
excosed surface cits have the potential of producina leachate rich 
i:::-i to;:ic heavy r.:etals and radioactive contam:inant:,· .. ConL:lmination 
of qround water and surface water could result from the miqration 
of leac~ated int6 these svstems (6). 

?.he open pit mines provide large water im;:iotmdrnen ts G.fter 
oreci.::)2t2tion events \·1~·1ic.t1 are 11tilized bv the on-si~e liv<::stoci~ 

as a water source. After surface water utilization. the livestock 
have been observed to be lethargic, have weight loss, hair/wool 
loss and death eventually follows. The on-site residents have 
ceased to depend on their livestock as a food sourc~ after 
observinq these symotoms CS). 

~he site is unfenced, the mines are readily accessible 
lA2dina to cersistent vi~its by on~si.te resJ.dents and their 
Jivestock (9.Photoqraohs). The residents ~re ootential}y e~oose0 

co :o~izjnq !ad1ation and J.n~alation nt Radon. 

toxic .com~ou~~s tor humans : Ii-.. I 
'.. .;_--.,1 I" 

t[;1.-=:- att-s:te mJoration ot r2~ioactive 

+ h .-. ~­
L • •• J.C.:,.,. I_ 

con t.ami r1c;. t. ec 

~ ·-. .-.. ""-.. ,,::. ··-

;· ,-, -.. -
·- "·' ··· 

An on-~jt~ resident was tatally iniured afte~ n~ annare~t'.v 

f.el :: ir.:.to a r1ear bv ope:::-i pit rnil:.e. The ir-1 -!u:·e·d p~~~-t:.' l·12~; tz::1ce;1 to 
a hos~ital in Albucuerque. NM where death occrirred (Sl .. 

There are no dacument~tion concerning remedi2~ action ot t~e 
Desiderio G~ou~ Uranium Mines. 
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. 
1 ow 

into t~e atmos?here. 
The e~posed surtace 

.e .. 

of the adit and surface PJ.ts mav also 
nroC11cir1q leachated similar in cornoos1tio~ to th2t release~ 
the ~~ne waste oil es. 

t rorn 

Sr:iecifi.c ~-adioactiv 1=:: sriecie::; v1hich r.1~..t:}T be cont~:~·i.~l:tinCi to tl1e 
leachated are Uranium and its daughter p oducts. ?adium, Tho~ium. 

Racon and isotones ot ~ead and Bismuth {14.33). 
may emit sianificant concentration of Radon qas. a toxic decay 
pr uct of uranium ore {22). Toxic heavv metals s~ cies s ll~.~ Dec t 
in mJr:e tvct.ste ?j.les at~e Arsenic: ·Sele:-:J.um,. 'Seac! an.d Vanac~i~.~rn 

(14,33). Table 1 ;,:i:::-ov:iC.:e::: a summary of t."le .baza ous substances 
~otent1ally Qres~nt in the mine waste Piles and on exnosed 
surfac~s of the mines. 

4. Pathway Chara~t~rist s 

a. Air" Characteristics. The ~otent1al miarat1on of particulates 
of hazardous and ~oxic compounds associated wit~ uranJurn mine 

are hiqh due se3sonal hiah winds 3nd \,.;aste 
.:.ictiv y. The potentia.: c.~s rno .. ~i.Ljt~,. o: ::C!dOi~t, 

ant h~".'OPOCe!.l..i. c 
~ C2naero1ls 

r ad .i o a c t j v P q a :o: 1 :s ;c; \. s o h J. o h. du to: t o a r E.' ;c , e :·: t 
i;Jorkj,l1qs ( :?~1 l. 

t 

C~ar~cteristjcs. The ur~njum mines are 
io 3ted at th~ soutb~rn edo~ of the Colorado ? !. at eat.:. 

~r·;;e site J.;J .bo11ndec! to t~~:e ec.:::~t .~~;~_Y t:he 
Tav~or. to the w~st and to the south by the Zuni Unlitts 

of: Mt. 
( f''j qnre 

4). ~~eland is r~ar8ctc·ized bv broad onen v~llevs and mesQs Ill. 
Loc2 . .'. v, ~~~ mi.nes a~e ~~ive~ j_nto the Tod~ito Limestone 3 ) , 

(Jurassic) WLth some sur ou~dinq Ouater~~rv Alluvial osits 
(Pleisto~~~~> 1 110l. T~e ls units are slo~inq oently eastward into 
a ~romine~t tributarv basin Cl). This tributary f]ows f o:r 

?.h.e 0.t~:.u:i fer of 15 3;:1.r1ds tone {_ s s) 
t~nCerl yj_r1q th::; 
3 5 i: e 0 t t ;-1 :i c ;£ 

l i. t 0 1 ~' ( l. 0 . J. ') . 2 0 ) . ~he ~oc: 1 it. ls 2bo1.:t 25 to 
t :J 185 fee 

th:. ck. I 1 .t"'\ 0 !"'. ·, 
\ J... V r .:. '..) f • The Ent~ada ss is composed ot sandstone ~nd some 

5j!tst0Pe which yields to 
( lL 2-2 i. The ~ater wel'~ sou~ced by the Entrada ss ere 16E 38 and 
::_6T-5~' desiqno.ted to~ c:.omestic and l.1vi::~::;tock 11se 
aocroximate hy~raul1c conductivitv tor the Entrada 
10 s 

mernl:Jer 
w i. th.in 

(:: .. 12.20).The 
SS is J.G 3 to 
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on-site at the Desiderio 
Group Uranium Mines 

e. 

****************************************************************** 

l. ,,..,,.-,. ....... "") 

U .)UO 

2 V205 

3 ?a ch urn 

4. T~orien: 

5. 11.rsenic 

6. Seleniem 

7 Lead. 

8. Rado!!. 

01:.0J1 tit v o:t 

:'.:~;ti mated 

VO i ll:TlE- 0 f 
91, 962. cuhic 
vd.s. contair1s 
the listed 
haz:;rdous 
i·12.S t e. 

rJu.a.n t :~. t v i.)..:.. 

()n. - s :i t. e 

************i******************************************~********** . . 
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t.~2.::~ SO teet ( 3 l. Th:i.s oot.P.ntia.i 
c~ec1.oitation for the area ot minus 33 
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.be 
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,JI • 
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c. Surface Water Characteristics. The inclined adit and the open 
oit mines are located ori a mode~ately ~icoinq olain which drains 
an estimated 69.8 acres of immediate ucqradient surfa~e area 113). 
There are smal! trj.butaries cours~ into ~he ocen nit rni.11es 
fi~or.! ffti:ne v1aste·piles. ThR site drainage em~ties into a prominent 
tributary that flows directly into a stock reservoir located about 
.~mile south 6f the 
not defined but is 
area (l,9.lOl. 

site (l,91. The dr2in2qe for 
presumed to fan out onto the 

twenty-four hour 
not been 

rainfall 
inappec'. in a· fl o;)(~ 

event for the area 
pl_ 2.1.n. 

is 1.2 

:;ilain.s 

tYJO--../t:.'2.!.r 

( 15) . 

Radioactive arid toxic !-1e2.vy rnetc:!~S [~.~if::cie:::: 
waste piles have been shown to 

2 s s 0 c i. 2 t ::: d 
tt1e L:~a::li 1..trn mine J. 11 

O}~idizi.!1q ag11eous environrnen.ts lilce ~~u.rfa.ce v1a.ter.:.; {~'._6.2GJ 

w2ter impoundments and sur:!:ace wate~~ n;_no!::t:::. 

C .. Gr..-s:_t2· ?athwav 

-:-. ..,-, ': 
l,(-'..' 

, .. ·.,-, 
. •.J ..... 

·.·-' ~ J .; ~ ' .. 

J_nc~ 1.n.ed. 

:~.~.i.Qr1i t~.!.".~C:.r-;t fr'om tht.:; rn.t;·1~c; G:!:'ez::.::J ( :?;~ ,·:?.~--'). :-~,-· 1 • 

are located less· t~--:an. 200 feet t:.·nn1 tl1e ::-Je~::.-est 
wa~te pile (9.Fiqure 4,Photoqraoh 3l. 

!"".--
'·'. :·~ u:.-f 2.CF: 

·;·:\ ··•-"''· 

'· 

' J -·. 

r ;··· 

.. ::• .:;_:. ; ,-.. : .. ·,-· 

.-_,, 
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\·i ' ::.: 
;_i 

... ,,.·,·vec'. 

acn~J. ~er, 

isoto~es ot Lead and Bismuth (6,14. 3l. ~o~~c heavv metals such a~ 
Arseni.c. 
tram the 2ine ~aste pi es (f.~4,33). 

defects among Navajo !~dia~s exoo~e~ to water suop:~es 
y of b:i ::·U·1 
c~ssociated 

wit~ ore bodies suqoests that qround water contamination by mine 
waste leachate m~y pose a significant threat to the and 
safety of water consuming individuals (32). 

;). Surface Water Taraets. Surface water targets would be 
potentially exposed to the sam~ suite o~ r io~uc ide3 ;::.,.nd toxic 

to wbic.h oro11nd t·1ate;: t~1~r_:::;t~~ ::·e potential1y 
c J :ima te of, exposed. ~isk to ex~osure mav be ~ow due to the arjd 

t 
water 

Sllr f act2 

l1vestock. 
2. 

sev.;;i:-al. 
~r:i:idio(~~:~;t~Lve ::~c1 t:c·~t~:J tr1at r:··ia.v .:·tz::v'::: l:Jt?:r~:~-1 rnt7.:..(·:!':: a.v·~:1j .... ~a.blt:::: .::>v i11q~stic1r1 

of surfacP waters 1311. 

rese~voi~ l cated 
tho.t Dt1rtac t~n out onto 
th~ ~!luvial Plain~ (l.91. Under turthe~ assumPtion. the=e are no 
su~face wa~e=s with one mile o the site thQt ~re desiqnated tor 
f:t~.~-!-1·~·~q o-~, c, :~·:· ·~11r·t;'.}c!e \..Jatet~ r:ecreati.on. acti.vitv fl~9). 

c . 7\ j_ ·c .. :· - C! r=~ 1 ::~ ~ Q -~-; -· f:; -;_ :-. ~: ;~- t-~ :::: j d ~:: n t ~..., \..:. :-} d. J. j_ '' es t o c !c t :::.- e 1:-r ~-~ t-? rl t j n q t b E~ 
~ ave at rl ~ of 0~~03Ure to io~jzinc ~adl.ation and ~otential 

:inqt";"tio:: oi: co:"'.Lan::in:d.ed ::'e.~·ticu:tates rr.o;:iiliz.ed as windblown 

\ ... : \....'. ~: : 

·~j ! .:. 9 ) 
of 21. 

13 

;::ie::·;::;o;:i.s 
l or;a t E..·c', 

ap~~o:.:i::-:'~ ~ ... { ~C ~ ~1 :::il c we~:.t o~ t~e l:~2;;.:Ll!;;·t ;:.; :::;.es (l) ~ The on sit.:: 
resid0nts freauent the site to qather qrazinq livestock, disposed 
ot dome~tic trash into t~e open Pits and younqer chi!~ren recreate 
on t~e waste Dile3 and in the open nit mines. 

e. Sensitive Enviro~ments. 

environments within one mjle 
( 21 ) . 
~l;i v;:i "jo 

The Nava-\o 

.. , ··; ' 
'· .;. ;' I• 

·.·. ,-, 
J.Jt..J 

of the Deside1~io 
contirmed sensitive 
Group Uranium Mines 
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.b. State The 
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Navaio Abandoned ~ine ?r:ocn a.m 
receive3 money from the Office of Surface Yininq. a branc~ of US 
:::>c.· ;:-it. . ot I :-1 t ;:;r :in..... to~ -.. .r2 :::~ :i 01.!S ~{.ir1cis ot c -~- t~:aDt~:.1 o :- a})3.:1C:or1ec: Cot:~ l 

c. Federal Proqrams. See oart ~. abov~. 

d. Removal Conside~~tions. Mine waste pj}eo contrjbutinq to the 
~eleas~ at contamin2nts to the environmP~t sho11ld b~ removed or 
permanently covered to prevent radiation and leachina. 3a~rier~ tci 
t he a c:: :.:.;o s s i b .~ ~ :i. t ~ .. l to .o -~.:i er! P t rr~ ::L ·~-\ e ::> , J. ·::1 c : i :1. e ~. .?. 1·:; : t. ::-: ~- 1 ~-: :P~i ·::1 r--~ \V ;::. ::. t 

l:'adi at :t 011 arid. adidactJve o~rticu!ates 
windblown materi2:. 

_Cone l us ions 

The Desiderio Grou~-Draniurn Mines occu~ie~ 2~out 130 ~c~es of 
Nava1o allotted, 
the Prewitt NM. 

~erni ~qricultural !an~z locate~ 9 miles 
All Navaio allott d l s 

jur i sdi ct io:1. 
betwee~ the min~~g 

operations start0J 
com;..:ic.nies ·and tt:e land 

in l952 a~d continP 
-·, c57 APPY(- .. ,· m'::!l.L .-,'! ,,... ' '"I, ...... J~ .... -.- ",·:.'.· ,··.·,:.· .. ·--.· ·, •. ,-.,".·'·.· •• ~._. _ .:' • , . •. -' /.,, " n l.t~ .• ·' .- _c , ..... '·' '·· '·',. .. : .' '. . . , · 

and trans?or ed to the Anaconda Minerals 
miles southw t o ::: L-1 e s i. t e . 

C.i s ~OS 

resi 

Ent rad.:;., 
~ n rl l ~i v es t. o c Jr. 
c 0 n t am i n a t i_ () n 0 j· 

~ fltercnnnc~:ct.i on,. Thf:t·e a·(e o:.,.1:~·n ·oj t rnJ nf~~.; 

t h.e 

sttrface watet i.n1?0Urtd.:nr~:-~.t ·.3-ft.t.:-:Y r~ ec1;;j t:7!t~t.or: 
ut.:lli:?.ed 

sickness 
contaminated 
CFC-3;::;ed. 

::: ;:iec :i <:: 

l ea.se 

;:-~st .of 
to 3IA 

.2qr eernen t 



'-. 

2.d t -· ~ 

02 C' '. \l(:. ·.,_;.{ ··- · .. ,_ ,., .. r:• ~-; 

I·· 



3. 

1. 

5. 

6. 

7 . 

" . , . 

s. 

10. 

::.1. 

::, c;':;'c:'::> ~;·,; .~..,.. -='. 
~ • ,__, ~. ... -• ' I' ' ' • '•' _ _, 

\I.?. .. 

· ? ~ o c~ :.~ct :-:_ o :-1 , 

New Mexico B11r ea l! + o .... 
O~en-file Reoort O?-l83. 

Mclemore, v. rr: .• 

: ",., ,~. 

~-·' ........ ·-' ~-iorna:-..~. j_ 9 s ·7 ; 

Occurrene~ in New Mexico: Appendix 1''. New Mexico Bureau 
of Mines- and Mineral Resources Open-file Re?ort OF-183. 

Contact R~port, June 7, 1990. T6: Rotert Becker, Navaio 
Water Monitoring Inventory Proaram, Dj.vision of Natural 

'R.esoL:rce. Fror:i: Stanley Edison, !'ISO C!:emist Re: 
Precioitaiion data for the ~esiderio Graue Uranium Mines 

Co 11 tact Re ~Jo r- t . 
o~-site reside~t. 

Ma rct~ 2 3-, ':'o: J er1:;. y Desiderio . · 

Re: 
? r orr.: c + "":'> ...-.. ·1 ,,., ,,_. "'.:'.--~ .; .. ·,'l""\ 

u \ ..... ;.._;. ... '·· . . ... " ~ ·-' 1_;;,1 ' 

History ancl 01:?eratio!"ls cf the TJes::.c~e:: i_;J 

Sheilds. Volume 20. 
Ur~niu~ Ooerations: 

., 
J... .. "J·:...cne ..., ·~ Ol r. 

-~ :; 0 !.,.) • 

aot1rnal ot 

Estimation of Eazardous 
;J-. .:.2·:1 t. j. r v at th2 Desiderio Groun 

·1 ,..... .-, ,., 

_.'._. ·:::.· ~--, ~_j • 

From: Sta~~ev Edtso~. 

Qesiderio allotm2~t in~o~natio~ 

.i.. , .. -·-;-i.; I 
i....~-· __ ...;. __ .. (;. 

·, ,...., ,-.,,.... 
-~- :,.1 :) u . 

+:..; I.::, ......... '. '--·'. 

Thade~1. ~IJ .. ;:!. E. S. Santc::, ::-, !:" ..._,. ;.._,. 

,-,_: i_ -

:=; j_ '·-· :_: 

the 
Dos Lomas Ou~2ranq~e. Va~~~c~a and ~cki~~cy Countv, 
Mexico''. C.E'.·. Geolociic;_:tl S1.~l.--·JC>'"/r ~ .. 1a.shii:1oto~-1 J·2. 

Contact Report, March 20, 1990. ~--·. 
- l} . Melvin Bado;:ii i:::, 

Navaio Wate~ DeveloPmenl. F~om: 
Cherni;Jt. 
S::irinc:::; Map 
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00-332~. ~0-3326, 00-~!32. 
r'\f"'. .. , ......... ,. 
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of the 
Upqra~ient Drainaqe Area for the Desiderio Group Uranium 
Mines. Sta~ley Edison, NSO Cjemist. 

~ • s • I =- 9 6 9. 

Pa:ier ,... ,...., ,., 
cu.::~ . 

U.S. De::i2. r tmer~ t of Conmerce. 
Ad~~inistra.tior1. National Weather sc~rvice' 
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I. INTRODUCTION 

On October 3, 1990, the Emergency Response Section (ERS) was 
notified by the Agency for Toxic Substances and Disease Registry 
(ATSDR) of the potential health hazards associated with the 
uranium mining tailing located at the Navajo-Brown Vanderver (N­
BV) and Navajo-Desiderio (N-DO) Uranium Mining Areas. At this 
time, the ATSDR is drafting a Public Health Advisory for these 
areas based on the potential adverse environmental and health 
hazards associated with these mining sites. 

II. BACKGROUND 

The N-BV and N-D sites are located in Bluewater, New Mexico. 
The sites are located on land administered by the Navajo Nation 
and lie within the Ambrosia Lake subdistrict of the Grants 
Uranium Mining District. The N-BV mine encompasses approximately 
155 acres, and the N-D mine covers about 130 acres. The Sites 
lie within a sparsely populated agricultural area. The Navajo 
Nation estimate that approximately 500 people may be affected by 
the environmental hazards associated with these sites. 

The N~BV mine was operated periodically from 1952-1966 and 
was operated by several mining firms including Santa Fe uranium, 
Federal Uranium Mesa Mining Company, and the Cibola Mining com­
pany. The operations consisted of both surface and subsurface 
mining techniques. Several open shafts and large pits are 
visible at the site and access is not restricted. The mined ore 
was hand sorted and shipped to various milling operations located 
in Shiprock, New Mexico, or the Durango, Colorado, area. It is 
estimated by the Navajo Nation that approximately 25,000 tons 
were removed from the mine. The ore was processed into ap­
proximately 49 tons of uranium oxide (U3o8) and over 37 tons of 
vanadium pentoxide (V2o5). Mined ore which failed to contain 
sufficient quantities of uranium were discarded at the mine 
sites. These tailing piles remain exposed at the sites. Several 
tons of tailings are believed to have been used as base material 
for neighboring roads and concrete. · 

The N-D mine was believed to be operated from 1952-1957. 
·The exact name of the operating company or companies is not known 
at this time. This mine primarily employed strip mining tech­
niques. The Navajo Nation estimate that over 11,110 tons of 
uranium ore was extracted from this operation. 
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XII. ASSOCIATED HAZARDS 

The ATSDR initiated a preliminary investigation at the sites 
to determine if they pose physical, chemical and/or radiological 
hazards. In summary, the ATSDR determined that the open pits and 
shafts do pose a significant physical hazard to the neighboring 
populations. The open shafts and pits are not fenced or secured 
and neighboring children may accidentally fall or get lost within 
these pits or shafts. 

The ATSDR noted that the heavy metals associated with the 
weathering mine tailings may pose a significant environmental and 
health hazard. Heavy metals such as chromium, arsenic, vanadium, 
and zirconium may be leaching from the tailing piles and may be 
adversely affecting the groundwater quality of the region. In 
addition, neighboring populations may be exposed to wind blown 
heavy metal particulates. 

Finally, the tailing piles contain elevated concentrations 
of radioactive material associated with the decay and degradation 
of uranium. Radioactive particulates and radon gas are likely to 
be migrating from the tailings. ATSDR believes that the neigh­
boring population may be exposed to unsafe levels of radiation. 

IV. ATSDR RECOMMENDATIONS 

ATSDR has recommended action to assess and assist the local 
residents. ATSDR has recommended that an educational program be 
implemented to inform the neighboring population of the potential 
health effects of the mines. In addition, ATSDR has recommended 
·that a more complete and detailed assessment be performed to as­
sess the health impacts associated with the tailings. 

ATSDR recommended that additional data be collected to 
characterize the amount and extent of contamination associated 
with the tailings. This would include collecting and analyzing 
soil, air and surface and groundwater samples for heavy metals 
and radioactivity. To investigate the radiation exposure of the 
neighboring population, ATSDR recommended the implementation of a 
personal radiation dosimeter program. Personal radiation 
dosimeters would allow ATSDR to estimate the external radiation 
exposure levels of the community. In addition, a complete biota, 
food crop and livestock study should be undertaken to evaluate 
the internal radiation exposure levels of the neighboring com­
munities. 

To implement ATSDR's recommendations, several Federal 
agencies such as the Bureau of Indian Affairs, Indian Health 
Services, EPA Superfund Program, EPA Office of Air and Radiation, 
Department of Energy, State of New Mexico and others will need to 
be involved with this project. 
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V. EMERGENCY RESPONSE ROLE 

The Environmental Protection Agency Region IX, Emergency 
Response section (ERS) has been tasked to perform the geochemical 
and georadiological study of the sites to assess the environmen­
tal and physical hazards of the area. ERS, accompanied by its 
Technical Assistant Team contractor, Ecology and Environment, are 
prepared to collect and analyze tailing, soil, air, surface 
water, run-off sediment and groundwater samples. EPA's Office of 
Air and Radiation, Las Vegas, Nevada, will be supporting ERS with 
their expertise in conducting radiation surveys and overseeing 
personal radiation safety. 

An initial gamma radiation survey will be conducted by Col­
leen Petullo, OAR, to determine the external radiation hazards 
associated with the site. An "Exclusion" zone will be delineated 
by Collen Petullo, OAR health physicist, to restrict non 40 hr 
trained personnel and unauthorized people from access to the 
study areas. In addition, areas with gamma radiation levels ex­
ceeding 2.5 millirem/hr will be classified as "Hot" zones and 
personnel will not be allowed to work in these zones without 
direct supervision and approval of the health physicist. All 
personnel will be monitored exiting the study area. Instruments 
and protective gear will be monitored for radiation. Every ef­
fort will be made to avoid the generation of radioactive waste. 
A formal decontamination protocol will be implemented. 

Physical hazards such as open shafts and pits will be 
delineated and flagged. An inventory to estimate the volume of 
potentially contaminated material will be collected. 

Both surf ace and boring samples will be collected within the 
tailing piles and surrounding areas. Storm channel deposits will 
be collected to determine if rain run-off is acting as a mode of 
contamination transport. In addition, neighboring water well 
samples and, if possible, surface water samples will be collected 
and analyzed. All samples will be analyzed for heavy metals, 
radioactive isotopes and radioactivity. The samples will be col­
lected pursuant to an approved sampling and work plan being 
drafted by Ecology and Environment. An extensive photographic 
record will be made during the assessment. 

Areas of elevated gamma radiation will be delineated and used 
as potential monitoring stations for calculating radon flux 
measurements. These measurements will determine the amount of 
radon being emitted into the atmosphere from the tailings. If 
warranted a complete radon gas monitoring program above and 
down-wind of the tailing piles will be developed and implemented. 
Several carbon absorption test kits will be employed to capture 
the radioactive gas. Testing will be pursuant to the radon flux 
method outlined in 40 CFR Part 61. A domestic radon monitoring 
program and a biota/livestock sampling program has been recom­
mended by ATSDR and ERS will try to coordinate these activities 



• • ,, will other Federal and Navajo agencies. 

The assessment will be directed by the ERS on-Scene­
Coordinator (OSC). The osc will be consulting and working 
closely with the various other Federal and Tribal agencies par­
ticipating in this investigation. The assessment is scheduled to 
begin on November 13, 1990. A meeting between ERS personnel and 
the Navajo Superfund program is scheduled on November 13, 1990 at 
4:00 pm. The oscs assigned to lead the assessment are Robert 
Bornstein (415-744-2298) and Robert Mandel (415-744-2290). The 
project Health Physist from OAR will be Colleen Petullo (702-
798-2446). The TAT Project Leaders are Mary Sue Philips and 
Beverly Pester (415-777-2811). 

Analytical samples will be sent to TMA/Eberline laboratory 
located in Albuquerque. Sample analysis will be determined by 
using a flow chart developed by OAR. 

The results of the sampling program will be compared to both 
Federal and State Action levels governing radioactivity and heavy 
metals. The following radioactive standards will be employed: 

o Drinking Water: 40 CFR 141 
MCL for radium-226 and radium 228: 5 pCi/l 
MCL for gross alpha particule activity (including 
radium-226 but excluding radon and uranium): 15 pCi/l 
MCL for gross beta: 50 pCi/l 
MPC (10 CFR 20) 9E-4 uCi/ml (U~;~) 

8E-4 uci/ml (U ) 
lE-3 uCi/ml (U238 ) 

o Soil: 40 CFR 192 
Radium-226 in top 15 cm: not > 5 pCi/g over background 
Radium-226 below. 15 cm: not > 15 pCi/g over background 

0 Ambient Air: 40 CFR 192 
Radon-222: Average over 1 yea~ over disposal areas not 

to exceed 20 pCi/m /sec (Radon Flux) 
Annual average a~ residential areas not to 
exceed 0.5 pCi/m /sec (Radon Flux) 

Radon-222 in occupied buildings: not to exceed .03 WL 
over background 

MPC (10 CFR 20): lE-10 uCi/ml (U234 ) 
lE-10 uCi/ml (U235) 
7E-1l uCi/ml (U238) 

o Gamma radiation survey standard: >= 100 millirem/year* 

* Proposed Standard by the Presidential Working 
Group on Radiation Safety (DOE,HHS,ATSDR) 

MCL = Maximum Contaminant Level 
MPC = Maximum Permissible Concentration 

Based on the results of the assessment, ERS will determine if 



•, . •• • an immediate health risk exists. If the promulgated standards 
are exceeded and an immediate health risk is established, ERS 
will prepare an Action Memorandum pursuant to the National Oil 
and Hazardous Substances Pollution Contingency Plan {NCP, 40 CFR 
Part 300). If it is determined that a long term health risk is 
associated with the sites, ERS will refer this data to the Super­
fund Remedial Program. An emergency response action may include 
but is not limited to the following activities: 

o The physical removal or encapsulation of the tailing 
piles; 

o The proper closure of the mine pits and shafts; 

o The relocation of exposed population; 

o The supply of alternate water to the community; 

o The erecting of warning signs and a fence to restrict 
assess to the sites; 

o The application of a soil sealant to restrict the 
migration of contaminants from the sites. 

If the NCP criteria for Removal Actions are met, an Action 
Memorandum will be forwarded to EPA Headquarters, Emergency 
Response Division to request funding approval. Headquarters ap­
proval is required because Removal Actions on Reservations have 
been determined to have "national" significance. 

Robert Bornstein 
Robert Mandel 
William J. Weis 
Linda Wandres 
Mike Bandrowski 
Greg Dempsey 
Colleen Petullo 
Barbara Gross 
Louise Lincoln 
Gavrav Rajen 
Bill Nelson 
Mary Sue Philips 
Beverly Pester 
Vickey Radvila 

PROJECT CONTACTS 

On-Scene-Coordinator 
On-scene-Coordinator 
Enforcement Officer 
ORC 
Reg. Radiation Office 
Las Vegas, OAR 
OAR,Health Physicist 
Industrial Hygienist 
Navajo Superfund 
Navajo Superfund 
ATSDR 
TAT Project Leader 
TAT QA Leader 
TAT Member 

415-744-2298 
415-744-2290 
415-744-2297 
415-744-1359 
415-556-5285 
702-798-2476 
702-798-2446 
415-744-1607 
602-871-6422 
602-871-6859 
415-744-2194 
415-777-2811 
415-777-2811 
415-777-2811 
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TRIP SCHEDULE 

DEPARTURE: November 13, 1990 
OAKLAND TO ALBUERQUE 

RETURN: November 16, 1990 
ALBUERQUE TO OAKLAND 

America West Fliqht HP43l/HP202 
Departs: 0700 hrs 
Arrives: 1140 hrs via Pheonix 

America West Fliqht HP640/HP10 
Departs: 1705 hrs 
Arrives: 20i5 hrs via Pheonix 

Hotel: El Rancho, Gallup, New Mexico -- 505-863-9311 
Car: Heritz Car Rental - 4 wheel drive - #7611-079-A4A6 
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ecology and environment, inc. 
160 SPEAR STREET, SAN FRANCISCO, CALIFORNIA 94105, TEL. 415/ID-2811 

International Specialists in the Environment 

12 April 1991 

U.S. Environmental Protection Agency 
Emergency Response Section 
75 Hawthorne Street 
San Francisco, California 94105 

ATTN: William E. Lewis, DPO 

TAT: 099104-T-002 
TDD: T099010-035 
PAN: E09Z019-SAA 

SUBJECT: Navajo Desiderio Group Uranium Mines site Assessment 

On Thursday, October 4, 1990, the U.S. Environmental Protection 
Agency (EPA) Deputy Project Officer (DPO) William Lewis requested 
TAT members Mary Sue Philp and Beverly Pester to assist the EPA in 
conducting site assessments at two abandoned uranium mining areas 
on Navajo Indian Reservation land in New Mexico (Figure 1). on­
Scene Coordinator (OSC) Robert Bornstein specifically charged TAT 
to develop a work plan and sampling plan to. assess suspected 
radioactive ·and heavy metal uranium mining wastes. This was 
accomplished by an X-ray fluorescence (XRF) survey and acquisition 
of soil, water and radon flux samples. on-site gamma and beta 
radiation surveys were conducted by. EPA. The. data from these 
measurements will not be included in this report. The EPA Office 
of Radiation will summarize and report the findings of the 
radiological analyses performed on the samples taken. 

1.0 site History 

The site consists of two mining areas, each owned by citizens of 
the Navajo Nation and populated by their extended family groups • 

. Each family raises livestock on the land. The first site, known 
as the Navajo Brown Vandever mine (N-BV), covers approximately 155 
acres (Figure 2). The second site is named the Navajo Desiderio 
mine (N-D) and encompasses 130 acres (Figure 3) • Both the N-BV and 
N-D mines were open pit uranium mines and have been out of 
operation since the 1960's. No milling of the uranium ore was 
performed at either site; thus the contaminants present are solely 
a result of overburden. The overburden rock was not uranium-rich 
enough for processing and was, therefore, left on-site. 

recycled paper 
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The sites have been under investiga~ion by the Navajo Superfund 
Office (NSO) located in Window Rock, Arizona. Hazard Ranking 
System (HRS) packages have been prepared for each of them. The HRS 
ranks a site's potential for inclusion on the Federal Superfund 
National Priorities List (NPL). In addition, the Agency for Toxic 
Substances and Disease Registry (ATSDR) made a site visit during 
July and November 1990. A Public Health Advisory was released as 
a result of the site visit on November 21, 1990 (Appendix A). The 
ATSDR prompted the Region IX Emergency Response Section (ERS) o~ 
the EPA to investigate the severity of the situation. 

2.0 Planning Activities 

Prior to site activities, TAT developed a work plan (Appendix B), 
a site safety plan, and a rough model for the XRF. TAT coordinated 
the work with EPA Office of Radiation personnel as well as with the 
NSO. 

2.1 Development of the XRF Model 

Before the site visit, TAT developed a quasi-site-specific model 
to measure vanadium, chromium, and arsenic. Chromium and arsenic 
were chosen based upon reports they could be associated with 
uranium deposits and upon their toxicity; in addition, TAT already 
possessed the capability to model for those elements. Vanadium was 
an element of interest because it was expected to be present in 
high levels, since it is associated with uranium deposits of 
northern New Mexico. 

In order to calibrate the XRF, the.soil matrix of New Mexico was· 
simulated by using a mixture of locally obtained sand and silt. 
The samples were then spiked with varying levels of vanadium (as 
vanadium· (V) oxide), chromium (as chromium. (III) oxide) and arsenic 
(as arsenic (III) oxide). ' 

3.0 Site Activities 

TAT arrived at the N-BV site the morning of November 14, 1990. 
Also present on-site were EPA Office of Radiation personnel, NSO 
personnel, and EPA ERS personnel. After obtaining background gamma 
radiation measurements on the access road leading to the N-BV 
property, the team proceeded to the N-BV residences to set up the 
support area. TAT conducted soil and water sampling, 
photodocumented site activities (Appendix D), operated the XRF, and 
provided technical assistance to the EPA health physicist on-site. 
NSO personnel were responsible for mapping the site. The maps 
constructed by osc Bornstein from the notes taken by the NSO are 
included following this report (Figure 4 is a map of N-BV; Figures 
4A through 40 are maps·of N-BV sections 1 - 4; Figure 5 is N-D). 
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During the first day of field investigations, the XRF was used 
extensively on the N-BV site. The instrument, however, 
consistently read zero for each analyte of interest (vanadium, 
chromium and arsenic). In retrospect, this is primarily due to the 
fact that concentrations of chromium and arsenic were much less 
than the detection limit of the instrument (approximately 250 ppm) • 
In the case of vanadium, concentrations were high enough that it 
could have been detected, since it existed on-site in 
concentrations up to 1,400 ppm. However, the inefficiency of the 
curium source probe for a low atomic weight element such as 
vanadium prevented its detection. Consequently, any further work 
at the N-BV or N-D site should utilize the light element probe, 
which employs an Fe-55 source; it has a much higher excitation 
efficiency for vanadium. 

The team proceeded to the N-D site on November 15. A gamma survey 
and station mapping were conducted. Based on its ineffectiveness 
the previous day, the XRF was not used at the N-D site. A location 
was chosen for radon flux sampling (described below) and the 
sampling canisters were put in place~ 

I 3.1 Sampling 

I 
I 
I 
I 
I 
I 
I 
I 
I 

During the gamma radiation survey, the sites were divided into 
sections so that the survey could be conducted in an orderly 
fashion. During the survey, stations were designated based on 
geographical features and · anomalies in gamma radiation levels, 
which were noted at each station (for station locations, see maps 
in Figures 4, 4A, 4B, 4C, 4D, and 5). Samples were taken in 
stations that showed elevated gamma radiation levels (typically 10 
to 25 times background levels) or in areas that appeared to be 
drainage or runoff channels. A total of 21.soil samples (numbered 
lA through 21A) were taken for metals analyses from both sites. 

On November 16, TAT took seven water samples (numbered Wl through 
W7) from livestock wells and tap water at both the N-BV and.the N­
D sites. A surface water sample was also taken from the N-D stock 
pond. · 

4.0 Analytical Results 

The seven water samples and 21 soil samples were submitted to TMA 
Eberline for metals analysis through their Monrovia, California 
facility. The samples were analyzed for the following metals: 
aluminum, arsenic, barium, chromium, lead, magnesium, manganese, 
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molybdenum., selenium, strontium, titanium, and vanadium. This 
particular suite of metals was requested because they are often 
associated with uranium deposits. The results are summarized in 
Tables 1. and 2. The complete data package is available in the 
special projects file (TDD: T0990ll-102). The data validation 
memorandum follows this report (Appendix C). 

4.1 Soil Samples 

The soil samples were generally low in metals concentration, with 
the exception of aluminum (1,880 - 5,530 mg/kg), magnesium (612 -
2,770 mg/kg), manganese (105 - 2,580 mg/kg), strontium (21 - 227 
mg/kg), and vanadium (6 - 1,410 mg/kg). 

For aluminum, the designated level to protect ground water is s,ooo 
mg/kg in soil. Only Sample lOA exceeded this level; it.was taken 
near the access road leading to the N-D site and was inten:ded,to 
be a background sample. This indicates that background levels of 
aluminum near the site are high and are not a result of uranium 
mining in the area. 

There were no relevant standards or guidelines found for the 
maximum concentration of magnesium. in soil. Despite its high 
concentrations, magnesium is not considered to be a problem at 
either the N-D or the N-BV site. · 

The designated level to protect ground water for manganese is 500 
mg/kg in soil. Background sample lOA exceeded this level; all 
other samples were less than 250 mg/kg. · Manganese is not 
considered to be a problem at either site. 

The designated level to protect groundwater for strontium is 8,400 
mg/kg. None of the samples exceeded this recommended limit. 

The only regulation discovered concerning vanadium is the 
California Total Threshold Limit Concentration (TTLC), which can 
only apply as a guideline in New Mexico. The TTLC for vanadium. is 
2,400 mg/kg. The highest concentrations of vanadium. in this suite 
of samples do not exceed the TTLC. 

The only sample that consistently exceeded limits· for metals 
concentrations in soil was Sample lOA, the background sample. This 
result suggests that natural soils in the area are high in 
aluminum., magnesium, and manganese. This may be due to vehicle use 
on the access road near the background sampling point. 

4.2 Water Samples 

None of the drinking water samples had metal concentrations in 

,.,_,., 
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excess of drinking water Maximum Contaminant Levels (MCLs) or 
Suggested No Adverse Response Levels (SNARLs). 

The sample taken from the livestock well (Wl) contained 11.2 mg/L 
strontium, which exceeds the SNARL of 8.4 mg/L. The sample taken 
from the N-D stock pond (W6) had 4.8 mg/L barium, which exceeds the 
SNARL of 4.7 mg/L. 

s.o Radon Flux Sampling and Results 

Radon (Rn-222) is an inert radioactive gas that is present ~n the 
decay chain of uranium. The danger in breathing radon gas does not 
lie in the inhalation of radon itself because most of the inhaled 
radon is exhaled. The few radioactive disintegrations that occur 
during inhalation yield tissue-damaging alpha particles as well as 
particulate radioactive daughter products which in turn undergo 
radioactive decay and damage lung tissue. Radon daughters are also 
inhaled with radon because the radon exists in equilibrium with its 
decay products. Radon has been linked with an increased incidence 
of lung cancer and was a contaminant of concern on both sites • 

Regulations pertaining to outdoor radon emissions refer either to 
active mines or to the design of engineered remedial controls. 
Emissions from active mines are governed by 40 CFR 61.22, which 
states that emissions of Rn-222·are not to exceed that which would 
expose any member of the public to receive an effective dose of 10 
mrem/year. The standard applying to remedial actions, 40 CFR 
192.02 (b), dictates that control measures be designed to keep the 
average radon flux for the entire site below 20 pCi/sq m-sec. 

The Desiderio site was chosen for radon flux sampling because it 
reportedly had higher levels of radiation than the N-BV ·site. 
Three small bluffs were chosen (Stations 5, 6, and 7) because they 
were flat, relatively accessible, and of a size appropriate to the 
fifty canisters allotted for the sampling. 

Sampling was accomplished using a method modified from one 
published in EPA Publication 520/5-85-029. The method TAT used 
involved placing 50 four-inch diameter charcoal canisters (rather 
than the ten-inch canisters prescribed by the published method) on 
the soil for a twenty-four hour period. The canisters were sent 
to a laboratory for analysis. Radon flux values- were calculated 
by measuring the gross radioactivity trapped on the charcoal and 
relating this value to the known area of the canisters (Table 3). 

The average radon flux for Stations 5, 6, and 7 was 51.4, 67.0, and 
47.7 pCi/sq m - sec respectively. The average radon flux for the 
three areas combined was 55.4 pCi/sq m - sec. All of these values 

' 
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exceed the standard for control measures. 

In order to translate the flux values obtained at the N-D site into 
human exposures, a variety of data is necessary that is currently 
unavailable. For example, the prevailing wind direction from the 
three piles would indicate if. the emitted radon was blowing toward 
the homes on-site. In addition, the flux of radon gas can vary 
widely over a given area and throughout the year. The radon flux 
values obtained from this sampling event represent a relatively 
small sampling of a sizable site;· therefore, they cannot . be 
considered statistically significant. 

6.0 Conclusion and Recommendations 

The concentrations of metals present at both the Brown Vandever and 
the Desiderio sites are not high enough to warrant action if they 
are considered apart from the radioactive elements on-site. 
However, there does appear to be potential for metals to leach into 
surface water. This is of concern because the livestock living on­
site usually drink surface water. 

The human risk due to metal exposure is probably highest from 
ingestion of contaminated dust particles. Considering the 
relatively low levels of metals present on-site, this does not 
appear to be a primary consideration. 

The radon flux results are above the promulgated standard of 20 
pCi/sq m :... sec. Prior to the implementation of radon control 
measures, more extensive sampling is necessary to establish an 
accurate profile of radon gas emissions on-site. Possible 
remediation techniques could involve soil gas venting, though this 
may be prohibitively expensive for sites as large as Brown Vandever 
and Desiderio. · 

If you have any questions concerning this report, please do not 
hesitate to call this office. 

. I 

Respectfully submitted, 

Team Member 

cc: file 
Robert Bornstein, osc 

·~, I ~"" 
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SAMPLING SECTION LOCATIONS, BROWN-VANDEVER MINE SITE 
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SAMPLE LOCATIONS, BROWN-VANDEVER MINE SITE SECTION 1 

0 D SHED 
Station 18 (90 UR/Hr) 

0 Station 17 (80 uRlhr) 

Telephone Line 

130uRIHr 

station 16 (700 UR/Hr) 

ridge 

LOWS N£A 

STATION 8 (150 UR/Hr) 

~ 15 (230 UR/Hr) t 
Station 12 (600 UR/Hr) 

0 

0 

Station 6 (1200 UR/hr) 

P~e 

ridge 

Station 9 (190 UR/Hr) St.ation/ Station 14 (280 UR/Hr) 

Pile Stripped Area Exposed Bedrock 
0 

NOTTO SCALE 

Telephone Line 

----...... North 

ROAD 
o Station 3 (90 uR/Hr) 

Road Cut 

Station 2 (130 UR/Hr) 

0 

ROAD 

Station 1 (38 uR/Hr) 

1

FIGUl=IE 4A 
,N-BV Section 1. · 

., 

.·\· .... --...... 1· 

... ~ ... '-•": 
·vi'{,• 

-:'Ht:·· 

'.'.·:~~~!: 
·-·ri·:1.t• 

· .. :;3~~-
. ,,_'J. .... "';• 

... .. ,•: 
"•}:-, '~ 

•• •,111 • .'· 

·'.;'' 
1 .. 

.·, 

_., .... ·.,"J'--. 



- - - - - - - - - - - - - - - - - -- -·: . 
SAMPLE LOCATIONS, BROWN-VANDEVER MINE SITE 
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SAMPLING STATIONS, BROWN-VANDEVER MINE SITE SECTION 3 
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SAMPLING STATIONS, BROWN-VANDEVER MINE SITE SECTION 4 
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.TABLE 1 

Metal Analysis Results 
Soil Samples 

Detec- lA 2A 3A 4A SA 6A 7A 8A Vash 
ti on Area Area Area Area Area Area Area S. of Res:-

Anallte Limit 20 22 23 25 6 10 11 idences 

/ 

Aluminum 1,880*. 4,107 2,120 <1,880(U) <1,880(U) 4,210 3,640 4,320 2,970 

Arsenic 0.7* 1.6 0.8 0.7 <0.7(U) 0.8 0.8 1. 7 1.4 

Barium 1 221 . 86.2 106 76.4 196 79 200 58.5 

Chromium 360* <360 <360 <360 <360 <360 <360 . <360 <360 

Lead 1. 75* 17.9 4.1 4.1 <l.75(U) 9.2 8.3 26.6 21.9 

Magnesium 22 2,770(J) l,300(J) 993(J) 612(J) l,800(J) 2,000(J) 2,580(J) 1,154(J) 

Manganese 85* 260 146 151 142 226 229 

.Molybdenum 4 <4 <4 <4 <4 <4 <4 

Selenium 0.2 0.9 <0.2 <0.2 <0.2 <0.2 <0.2 

Strontium 5 150 162 103 24.3 182 . 154 

Titanium 230* <230(U) <230(U) <230(U) <230(U) <230(U) <230(U) 

Vanadium 3 474 105 53.4 8.28 186 185 

All values reported in mg/kg. 
*These detection limits are revised to account for blank contamination. 
(U) These analytes flagged as undetected due to revised detection limit. 

273 

<4 

<0.2 

15.3 

<230(U) 

847 

(J) .These values estimated due to poor initial calibration verification recovery. 

bp/mar/ss/tbl 1 1 

105 

<4 

<0.2 

25.5 

<230(U) 

9.63 

9A Road 
Road to 
N-BV 

3,060 

0.8 

4,930 

<360 

3.9 

1,480(J) 

2,580 

<4 

<0.2 

35.1 

<230(U) 

6.07 

"l - -· .... ' 
"· 

,,;- . 
'"""'··· 

.•. f'-

lOA 
Road to 
N-0 

. 

5,530 

1.8 
... · ... 

124 

<360 
..• 

.... 
5.9 

·~ .. _ 

.·~ ' 

2,170(J) '. 

181 

<4 

<0.2 

22.6 

<230(u) 
~ ':·-: .. : 

10.4 



------------------
TABLE 1 Contd. 

Metal Analysis Results 
Soil Samples 

llA 12A ·13A 14A 15A 16A 17A 
Detec- ·Hine Radon Radon Sta- Sta- Sta- Sta-
ti on Pit Near 'Cartridge Cartridge tion tion· ti on tion 

Analyte Limit Corral Areas Areas 11 12 9 10 

Aluminum 1,880* 3,970 4,000 3,720 4,000 4,370 3,920 3,450 

Arsenic 0.7* <0.7(U) 5.2 10.2 1.4 1.5 1.0 1.5 

Barium 1 91 132 104 69.7 58.4 62.3 20.5 

Chromium 360* <360 <360 <360 <360 <360 <360 <360 

Lead 1. 75* 2.4 9.5 7.0 3.3 3.1 2.9 2.4 

Magnesium 22 2,160(J) 2,450(J) 2,440(J) 2,049(J) 2,130(J) 1,~00(J) 1,830(J) 

Manganese 85* 148 136 245 131 137 115 

Molybdenum 4 <4 <4 <4 <4 <4 <4 

Selenium 0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 

Strontium 5 64 116 139 119 129 21.3 

Titanium 230* <230(U) <230(U) <230(U) <230(U) <230(U) <230(U) 

Vanadium 3 5.67 11 12.7 11.2 9.43 6.85 

All values reported in mg/kg. · . 
* These detection limits are revised to account for blank contamination. 
(U) These analytes flagged as undetected due to revised detection limit. 

143 

<4 

<0.2 

227 

<230(U) 

10.8 

(J) These values estimated due to poor initial calibration verification recovery. 

bp/mar/ss/tbl 1 2 

18A 19A 20A 21A 
Sta- Sta- Sta- Sta-· 

tion 30 tion ti on ti on 
Drainage 36 36 (dup) 40 

3,450 2,120 1,880(U) 3,320 

1.2 o. 7 0.8 6.0 

90.8 205 201 65 

. <360 <360 <360 <360 

3.0 1.9 2.7 23.1 

1,400(J) 1,310(J) 1,130(J) 1,930(J) 

109 118 112 225 

<4 <4 <4 <4 

<0.2 <0.2 0.5 1.4 

23 95 103 22.6 

<230(U) <230(U) <230(U) <230(0) 

7.59 89.9 95.3 1,410 

, ' 

• .t.:i.- ~ •• 



-------------------
TABLE 2 

Metal Analysis Results 
. Vater Samples 

Detec- Vl B-V Vl Lab V2 V3 B-V V4 B-V vs V6 V7 
ti on Livestock Dupli- Field Tap Tap Vater Desiderio Desiderio Preschool 

Analyte Limit Vell cate Blank Vater (Dup) Stock Pond Tap Vater Vell 

Aluminum 0.03 <0.03 0.19 0.042 <0.03 <0.03 6.51 0.03 1.06 

Arsenic 0.007* <0.007(U) <0.007 . <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 

Barium 0.01 <0.01 <O~Ol <0.01 0.03 0.03 4.79 0.03 <0.01 . ::f[/;·:~ 
: r 

... <:. • • 

Chromium 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
. ~;:~~ 

~"'{1'; ., 

-.4~f· 
. ~ .. 

Lead 0.0175* .<0.0175(U) <0.0175(U) <0.0175(U) <0.0175 <0.0175 <0.0175(U) <0.0175(U) <0.0175(U) 
• . ~1-... "?1_'<"• 

' ,,f,-,'. 
~" ., .. ,, 
-,;t.,,.'. 

Magnesium 5.5* 11. 7(J) ll.2(J) <5.5(U) <5.5(U) <5.5 5.5(U) <5.5 <5.50(U) . ~ '· .... 
·i•l'· 

.·t;.(":'. • 

. • >;: 

Manganese 0.022* 0.103 0.1 <0.022 <0.022 <0.022 0.03 <0.022 <0.022(U) . 
,;·.j, 

Molybdenum 0.04 0.052 0.05 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
-,, .. 

Selenium 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 
. - ~~ -

"'.:'r.·~ 
.......... >-:,'_ 

-\· 

Strontium 0.05 11.2 11.0 <0.05 0.12 2.55 0.26 0.12 0.12 ' .. - ! i~~t~-~~. 
., ~. "';~ .. :r..: 

.... :1~~ .. i:. 

Titanium 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 .·-,-;;,=-· 
·: .·j·:.•7 

'. 

Vanadium 0.03 <0.03 <0.03 <0.03 <0.03 <0 .• 03 <0.03 <0.03 0.22 
,. 

All values are reported in mg/L. . ..... >-
•) · ... : 

* These detection limits have been adjusted to account for blank contamination. 
(U) These analytes flagged as undetected due to adjusted detection limit. 
(J) Flagged as es~imated due to poor initial calibration verification recovery. 

bp/mar/vs/tbl 2 
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Canister No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13. 

14 

15 

16 

17 

18 

19 

20 

TABLE 3 

Radon Flux Results 

Station 5 

Average Flux = 51.4 pCi/sq m - second 

~- ·: '_;: 

Flux CpCi/sq m - sec) 

52.9 

62.3 

34.9 

36.1 

38.7 

48.1 

39.8 

35.7 

68.5 

69.7 

64.3 

39.5 

129 

121 

24.9 

68.3 

21.0 

26.3 

19.l 

27.7 
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I Table 3 

I Radon Flux Results 

Station 6 

I Canister No. Flux (:gCiLsg m - sec) 

I 21 17.9 

22 65.2 

I 23 87.7 

I 
24 58.1 

25 45.0 

.I 26 41.8 

27 81.5 

I 28 60.5 

29 44.6 

I 30 45.2 

I 31 55.6 

32 55.7 

I 33 143 

34 121 

I 35 81.8 

I Average flux = 67.0 pCi/sq m - second 

I 
I 
I 
I 
I t.·. 
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Table 3 

Radon Flux Results 

Station 7 

Canister No. Flux CpCi/sa m - sec) 

36 39.7 

37 66.7 

38 53.2 

39 .28.6 

40 36.7 

41 37.3 

42 42.2 

43 55.1 

44 39.2 

45 41.0 

46 46.3 

47 85.9 

Average flux= 47.7 pCi/sq m - second 

.The three remaining samples were field blanks, all of which the 
laboratory found to have a flux of zero. 

/ 
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The Honorable William K. Reilly 
Administrator 
U.S. Environmental Protection Agency 
401 M Street, S.W. 
Washington, D.c·. 20460 

Dear Mr. Reilly: 

... ~ ·~ 

NOV 2 l 1990 

With this letter, we are enclosing the Public Health Advisory for 
radiation exposure, potential exposure to heavy metals, and physical 
hazards associated with the Navajo-Brown Vandever and Navajo-Desiderio 
Uranium Mining Areas near Bluewater, New Mexico. 

The Agency for Toxic Substances and Disease Registry (ATSDR) has evaluated 
the available environmental inforn1ation for the inoperative Navajo-Brown 
Vandever and Navajo-Desiderio Uraniwn Mining Areas. As a result of this 

1 'evaluation, we consider the sites a potentially serious threat to human 
health becaµse of the presence of uranium mine wastes~ associated radon 
emission, and the potential presence of heavy metals in residential 
areas. These areas also contain many readily accessible mine shafts and 
open-pit mining areas. In accordance with Section 104(i) {6) (H) of the 
Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), ATSDR is recommending that you evaluate the sites for inclusion 
on the National Priorities List. 

In the Public Health Advisory, ATSDR recommends the followin~ actions: 

l. The F.nv.fronment3l Protect. ion Agency (EPA) should i nitiatP. dat::.i 
collection to characterize the contamination and its extent. 

2. If the data being collected indicate that residents face an 
imminent radiation health hazard, immediate action should be taken 
to mitigate the hazard. If appropriate, this action could include 
the temporary relocation.of affected residents until the hazard 
has been removed. or mitigated. 

3. Public water supplies and private wells in the area should be 
sampled immediately for radioactive materials and heavy metals. 
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Page 2 - The Honorable William K. Reilly 

The enclosed Public Health Advisory expresses our concerns and addresses 
measures to eliminate human health hazards. The Assistant Administrator of 
ATSDR, Dr. Barry L. Johnson, has notified the EPA Region IX Administrator, 
the New Mexico State Department of Health, and the Indian Health Service 
about this Advisory. 

;~.incerely, 

.·" ·----.... 
Wiliifuli L. Roper, M.D., M.P.H. 

Administrator 

Enclosure 

cc: 
EPA Administrator, Region IX 
New Mexico State Department of Health 
Indian Health Service 
Indian Health Service, Navahoe Area Office 
PHS Region VI 
ATSDR Region VI 
ATSDR Region IX 
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AGENCY FOR TOX!C SUBSTANCES AND DISEASE REGISTRY 
PUBLIC HEALTH ADVISORY 

NAVAJO-BROWN VANDEVER 
AND 

NAVAJO-DESIDERIO URANIUM MINING AREAS 
NAVAJO NATION 

BLUEWATER, NEW MEXICO 

November 21, 1990 

Statement of Purppse 

This Public Health Advisory is issued to inform the Environmental 
Protection Agency {EPA), the Navajo Nation, the Indian Health Service 
(IHS), the Bureau of Indian Affairs CBIA), the State of New Mexico, and 
the public of a potential significant environmental hazard to human health 
near Bluewater, New ~exico. After evaluating available information (1,2) 
and visiting the area, the Aqency for Toxic Substances and Disease 
Registry (ATSDR) has determined that this Public Health Advisory is 
warranted for the Navajo-Brown Vandever (N-BV) and Navajo-Desiderio (N-D) 
·Uranium. Mining Areas. The presence of uranium-containinq radioactive mine 
wastes, areas potentially contaminated with heavy metals, and many 
physical hazards form the basis of this Advisory. Because of these 
potential hazards to human health, the ATSDR is recommending that these 
sites be evaluated for inclusion on the National Priorities List. 

At the tequeet of the EPA, Region VI, and the Navajo Superfund Office 
(NSO), the ATSOR initiated preliminary investigations of the radiological, 
che.."llical, and physical hazards associated with the N-BV and N-D ~raniwn 
mines. These sites are not currently on the National Priorities List, but 
the NSO and the EPA are currently developing F·rulimlnary Site Assess111ents. 

. Two site visits by the ATSDR staff were made to the Navajo-Brown Vandever 
and Navajo~Desiderio Uranium Mining Areas. Field monitoring data were 
taken at the time of the visits. The ATSDR has concluded, based on the 
site visits, the data acquired during the visits, and the evaluation of 
other available information, that radioactive materials potentially 
hazardous to human health may be present at these sites. These hazardous 
materials include uranium-containing mine wastes with radiation levels 
potentially hazardous to human health, areas potentially contaminated with 
heavy metaln at noil conoentrations potentially hazardous to human health, 
and many physical hazards of public health concern. This findin9 has led 
to the issuance of this Public Health Advisory. · 
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Dackgroung 

The N-BV and N-D sites are in Bluewater, about 4 and 9 miles east of 
Prewitt, New Mexico, respectively (1,2). Both areas are in the Ambrosia 
Lake subdistrict of the Grants Uranium Mininq District. Access to the 
areas is over improved dirt roads. These mininq areas are in agricultural 
rural settings and adjacent to" residential properties.· Both mines ate 
located on land owned by the Navajo Nation and held in trust by the Burec-.u 
of Indian Affairs, United States Department of Interior. The current 
owner of the N-av mine is Mr. Brown Vandever, who lives ~t the site with 
his extended family. The owner of the N-D mine is M.rs. Jenny Desiderio, 
who inherited the mine from her deceased husband and lives on the site 
with her extended family. 

The NSO estimates that at each site there are approximately 65 people, 
30 of whom are children. Less than 3 miles from the sites is a preschool 
with a student enrollment of about 30 children. The NSO also estimates 
that about 500 persons are potentially impacted by environmental hazards 
at these sites. 

A potable municipal-type water supply syst~m for the area is derived from 
a well installed by the IHS. The NSO estimates depth of the well is about 
1,100 feet. However, the NSO believes that not all residents are on this 
water system. The wells used by those residences not on the public supply 
are well systems operated by windmills. 

Th! N-BV area encompasses about 155 acres (1), and the N-D mine covers 
about 130 acres (2). Within a mile of the N-BV mine is the Navajo-Nanabah 
Vandever (N-NV) mine site. These aitea initially were open-pit mining 
operations. Besides the open-pit operations, the N-BV area operated as a 
subsurface mine. The aite therefore includes horizontal mine shafts and 

.ventilation shafts, some of which are almost vertical. During the site 
visits, the ATSDR observed that household waatee had been deposited into 
eome of these shafts. It was apparent that local residents were still 
using these shafts for solid waste disposal. 

Historically, the N~Bv mine wa~ operated peri~dically from 1952 to 1966 by 
various companies includinq Santa re Uranium, Federal Uranium Mesa Mining 
Coro.pany, and the Cibola Mininq Company. During the operations of this 
mine, c.onventional mining techniques were used. The ore removeQ. from the 
mine was believed to be sorted by hand and shipped to regional mills 
located near Ambrosia Lake or Shiprock, New Mexico, or the Durango, 
Colorado, areas. In its draft Preliminary Assessment of the site, the NSO 
documented that over 25,000 tons were removed from the mine. The ore 
processing produced about 49 tons of uranium oxide (U3o8) and over 
37 tone of vanadium pentoxide (V 0 ) • Ores not meeting the screening 
criteria for uranium content weri aiscarded at the mine site. These ores 
now line the roads leading to the Brown-Vandever residential and mine . 
areas (1). 
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From 1952 to 1957, the N-D mine was operated by "Sante re• (exact name 
unknown, may not be the same company as previously mentioned) and the 
Hanosh Mines from Grants, Ne~ Mexico. The mining technique involved 
re.moving the soil overburden with heavy equipment followed by drilling and 
blastinq the ores loose. The ores then were trucked to area mills for 
processing. Ores not meeting the minimum requirements for uranium content 
were disposed of at on-site locations. The NSO estimates that the 
11,110 tone of ore removed by this operation contained over 83,000 pounda 
of u3o8 and over 17,500 pounds of v2o5 (2). 

At both the N-BV and the N-D minee, the phy&ical hazards are of particular 
concern to the ATSDR because of the number of children known to reside in 
the areas. The physical hazards observed by ATSDR include both open mine 
shafts and open pits. Because of the depth of the shafts and the 
unr~etricted access, an inadvertent intruder either entering or falling 
into the shafts could be difficult to find and rescue. 

Explanation of Terms 

Thia document uses tenne associated with radioactivity and dose resultinq 
from radiation exposure. These terms are defined here. 

~ -- A curie (abbreviated Ci) is the unit used to measure the amount 
of radioactivity. It is equal to the amount of radioactivity in 1 gram of 
radium (1 gram • 1/28 ounce OEi2·0022046 lb). A picocurie (pCi) is one 
trillionth of a curie (1 x 10 ) . One trillionth is the same as · 
1 second in 320 centuries or 1 inch in 16 million miles. Exposure levels 
of the radioactive gas tado~ are eoimnonly expressed as picocuries per 
liter of gas (pCi/L). 

roentgen -- A roentgen (abbreviated R) is used to measure exposure to 
ionizing radiation, such as gamma rays or X-rays. Gamma radiation is 
energy given off by certain radioactive substances, such as uraniwn and 
radium. Basically, a roentgen defines the amount of energy given off by 
these radioactive su.bstancea into the air. An exposure of 1 R • 87.7 rada 
per 1 qr8l\\ of air. 

~ -- The abbreviation •rad• stands for xadiation jbsorbed ~ose. It 
meaaur.es how much radiation is absorbed by a material after exposure to 
radia~ion. It is equal to 100 erqs of energy per gram of mat.ed,al .(an erg 
measures energy) . 

~ -- The abbreviation·nrem• stands for xoentgen ~quivalent man.· It. is a 
function of the radiation absorbed dose (rad) and the type (or quality) of 
radiation. In teill\s of radiation quality, gamma rays are the least 
harmful in~ernally to humans and alpha particles are the most harmful. 
The eff.ect of 1 rem is approximately the same as that of 1 R of X-ray or 
gamma ray radiation. A millirem • 1/1-thousandth of a rem, the same as a 
dollar in $1, 000. A. microrem • 1/1-millionth of a .rem, the same as 
1 minute in 2 years or 1 inch in 16 miles. Throughout the United States, 
the average nat.ri~al radiation exposure (called "background levels") is 
nearly 300 millirems per year. · This includes exposure to radon. 
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I Background radiation occurs from natural sources in the earth's crust. 
I Several naturally occurr!nq radioactive materials contribute to this 

source of radiation. These include,lbut are not limited to, uranium, 
thorium, rubidium, and a small perceptage of potassium. Other sources 
contributinq to the background include fallout from cosmic radiation, 
materials made radioactive as a result of interactions with the cosmic 
radiation, and nuclear weapons testih9. A measurement of the background 

I ' radiation was collected at Prewitt,,New Mexico, approximately 3 miles from 
these sites by the ATSDR and the Nsol. Using radiation detectors sensitive 
to gamma radiation, the background radiation at Prewitt was estimated to 
be 6 microroentqene per hour (uR/h) .: This is equivalent to an annual 
exposure of 53 millirem, not includinq radon: 

I 
I 

Basis for. Ad!~IO~ I 
During· the week of July 24-27, 1990,;and Noverober 1, 1990, personnel from 
ATSDR Headquarters and Regions VI and IX offices toured these sites. 
Accompanying the ATSDR personn~l wer~ representatives of the local Navajo 
chapter and the NSO. During the visits, radiation readings were collected 
by both the ATSDR and the NSO. Discussions also were held with officials 
and me?nbers of the Navajo Nation conberning life-styles, populations, 
health concerns, and land use in these areas. 

I 
A. Navajo-Brown Vandever (N-BV) Sit~ 

I 
I . 

Alonq the roadbed leading to the Nav~jo-Brown Vandever site, the area was 
littered with rocks and ore tailings:. Mine tailings from the nearby 
Nanabah Vandever mine were within lop feet from the roadbed. These piles 
were partially overgrown with veqeta~ion. Within the materials along the 
roadbed, the uranium ores (yellowish~material) were clearly visible. 
Environmental radiation readings along the road, obtained with a 
calibrated Ludlum Model 19 qamma radiation detector equipped with an 
NaI(Tl) scintillator, ranged from approximately 50 microtoentqene per hour 
(uR/h) to over 500 uR/h, whereas thej naturally occurring background 
radiation reading wae 6 uR/b. The b~okg~ound radiation measurements were 
obtained in Prewitt, New Mexico, approximately 3 miles from the sites. 
Radiation monitoring evidence also shggested that radioactive material had 
miqrate1d off-site because of both wihd-borne distribution and surf ace 
runoff during seasonal rains. Additional radiation monitoring indicated 
that some residential etructures contained radioactive matexial-in the I . 
foundations and that radioactive mat~riale were also present within 
20 feet of the residential areas. I 

At the main mine shaft located in th& pit-mined area, ore tailings were 
randomly piled around the site and r~diation readings were elevated above 
background. A horizontal shaft entering the mountain was observed/ and 
during discussions with local xesidents, it was mentioned that the shaft 
branches into three sections. Entrahce to this mine shaft is not 
restricted. Vertical ventilation sh.fts ware also observed; one shaft was 

. I 
about 10 dehrees from vertical. A small shack waa constructed over this 

~ . I 
I 

I 
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ventilation shaft, however, access to the shaft was not effectively 
restricted. Located near the residential areas were open adits (shafts) 
being used ae solid waste disposal areas by the local residents. These 
adits may run at least 300 feet in length or depth. The residential areas 
are less than 200 feet from several adits, and access to these adits is 
also unrestricted. 

Although air samplinq data are lacking, because of the uranium content of 
these mines, the shafts provide an excellent path for the release of 
radon, a naturally occurring by-product of uraniwn decay. It is 
reasonable to infer that the release of radon from these mines could 
elevate ambient radon to levels potentially hazardous to human health at 
this site. 

During mininq operations, analysis of the ores indicated the presence of 
heavy metals. These included vanadium, arsenic, barium, chromium, 
magnesium, manganese, strontium, titanium, and zirconium. Leaching may 
have occurred from these ores; however, no analyses of environmental 
samples ~re available to verify the presence of these contaminants. 
Although recent sampling information is lacking, the potential exists for 
humans to be exposed to these contaminants through ingestion or 
inhalation. 

i B. Navajo-Desiderio (N~D) Site 

i 

[. 

[ 

c 
r 
1.....; 

c 
-

The Navajo-Desiderio mine is a series of open-pit areas of approximately. 
30 to 50 feet in depth and of varying lengths. The radiation readings at 
this eite were about 50 uR/h. No restricted aooess to the pits was 
observed during the site visit; children play and livestock graze freely 
in the area, and residential areas are within 100 yards of the pita. 

Through a N~vajo interpreter,· the owner of the mine, Mrs. Jenny Desiderio, 
informed us that her grandson fell into one of the pits during a sledding 
accident. The child, who reportedly suffered brain damage, died a few 
years ~fter the accident. According to Mrs. Desiderio, at least 
18 livestock died after ingesting contaminated rainwater that reportedly 
collects in the pits. Whether the dead animals we~e examined by a 
veterinarian is not known. Although sampling data are lacking, the NSO 
officials believe the animals may h~ve died after ingesting heavy rnetala 
which may have leached from the ores into the pit areas. · 

C. Diecuaeion of Site-related Radioloqical Contamina!)ts 

Of the verified contaminants in these areaa, those of concern are uraniwn 
and a member of its decay aeries, radon. Of the naturally occurring 
isotopee of uranium, utani\UD-238 (TJ-238) ia the most abundant, present at 
concentrations greater than 99 percent. The primary mode of decay is via 
two alpha particles, each with a decay energy of approximately 4.2 million 
electron volts (MeV). The decay chain of which U-238 is the parent 
results in the productio~ of both radium-226 and radon-222 and ultimately 
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.--- ..... v ... .1:onmental conditions. The NCRP also states that the dose to the 
bronchial regions of a typical working adult because of exposure to Rn-222 
is 0.27 rad per year p~r pCi/L. For a 10-year old child (12 hours active, 
12 hours resting), the dose estimate is 0.45 rad/year per pCi/L. 

D. Estimates of Radiation Exposure to Local Re~idents 

Because detailed environmental monitoring for heavy metals and radioactive 
materials has not been supplied to the ATSDR, it is difficult to determine 
the health risks due to internal uptake of these materials. However, the 
external exposure to ionizing radiation can be evaluated using the 
on-scene monitoring results obtained by ~he ATSDR and the NSO. It is 
possible that the radiation l.;xpoeures at these sites poses an imminent 
radiation health hazard to local residents. For the sites discussed in 
this Health Advisory, the ATSDR is defining an imminent radiation health 
hazard as exposures that exceed the regulation& for radiation exposure to 
minors (as described in 10 CFR 20.104) and exposure to the public in areas 
of unrestricted access (10 CFR 20.105). 

The Brown+Vandever mine site ia in a residential area. In estimating the 
annual exposure to eaternal ionizing radiation because of the contaminants 
in the area, the ATSDR used the following asaumptiona fo.r a maximally 
exposed individual (MEI). The MEI would live on the site for 100 percent 
of the time (24 houra) and 365 days per year. The average exposure, 
incluclin9 background in the area, is eetimated conservatively to be 
approximately 125 uR/h. Assuming these values and the 24-hour exposure, 
the exte~nal radiation at this site could result in an individual · 
receiving an external annual exposure of nearly l a, about 5 percent of 
which is from natural background as measured in the vicinity of the site 
(6 uR/h for 8,760 houra). 

The risks of exposure to radiation have been investigated for nearly 
100 years and the values have been extensively peer reviewed and accepted 
by the scientific community. In tetJIUJ of risk estimates, the_fCRP, in 
1987, used a riek value for excess cancer mortality of l x 10 per rem 
per year for whole body exposure (7). In 1990, the lm.C released the 
Biological Effects of Ionizing Radiation Report v, (BZIR V) (8). This 
report places the risk of excess cancer mortality as a result of 
continuous lifetime exposure to O.l rem per year at 520 for males and 
600 for female& per 100,000 population (Table 4-2, DEIR V report). Usinq 
the estimated population of 500 persons for this area, this would 
calculate to approximately three excess cancer death& to residents ae a 
result of exposure to the radiation over an estimated lifetime of 70 
years. The American Cancer Society estimates that the expected rate of 
cancer deaths is on the order of 15 to 25 deaths for a population of 500 
individuals. 

· Page 1 
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Furthermore, because of the inherent production of radon released from the 
uranium-containing ores, the internal radiation dose, especially to the 
bronchial epithelium of the lungs, could be even higher. In a 1988 
teport, the NRC stated that the estimated dose to these tissues far 
exceeds any dose to organs from extP.rnal natural background radiation 
(6) . As an organ system, the allowable exposure limits for the lungs can 
exceed the whole body exposure dose limits (7). However, since no 
specif.ic radon measurements have been made in this area, estimates.of 
potential internal lung exposure to radon cannot be evaluated at this 
time. 

Conclµsions 

The Agency for 'l'oxic Substances and Disease ~eqietry concludes that the 
Navajo-Brown Vandever and the Navajo-Desiderio Uranium Mining Areas may 
pose a potential significant hazard to human health for residents of these 
areas baaed on these premises: 

1. The predictions of the external exposure model using the estiJ'r~ted 
exposures to ionizing radiation.exceed the recommendations of the 
National Council on Radiation Protection and Measurements by a 
factor of 10. These recommendations state that the public exposure 
limit to continuous or frequent ionizin9 radiation should not exceed 
0.1 rem per year (7), whereas, the estimated exposure to resident~ 
in the vicinity of the Brown Vandever mine could be on the order of 
l R (equivalent to l rem) . 

2. Possible human cons~tion of livestock potentially contaminated 
with heavy metals following the inqestion of standing water may pose 
a hazard to human health. · 

3. The many open mine areas, mine shafts, and the unrestricted acceaa 
to these areas create a safety hazard. 

4. Since evidence suggests that radioactive contaminants are migratin9 
off-site and that heavy metals may be associated with the 
radioactive l\\aterial, local food and livestock crops could be 
contaminated. Thia could reault in a significant internal exposure 
to both radioactive materials and heavy metals if these crop8 are 
ingested. 

5. It is apparent that not all local residents are supplied with public 
water. Because of the runoff and surface contamination around these 
sites, the water quality of the individual wells may be suspect and 
hazardQu& to humans chronically exposed to radioactive materials and 
heavy metale. 
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BECQMMENDATIONS 

The ATSDR proposes the following health actions to assist local residents: 

1. The ATSDR, in coordination with the Navajo Tribal Council, the INS, 
the BIA, the State of New Mexico, and other appropriate agencies, 
will conduct an environmental health education program to advise the 
public and medical community of the nature and possible consequences 
of exposure to ionizing radiation and heavy metal contaminants at 
the N-BV and N-D sites. Health education materials and aeeiatance 
will be provided to local health care providers and other 
appropriate local public health officials. 

2. The ATSDR will consider conducting health surveillance activities 
for populations at these sites. 

3. The ATSPR will consider conducting a radiation or heavy metal 
exposure study of the local resident& once additional health-related 
information on the local residents becomes available. 

Because of the limited environmental sampling data available to both the 
ATSDR and the EPA, we recommend the following additional actions to 
protect the public health of area residents: 

4. The responsible environmental regulatory agencies should within th~ 
calendar quarter, initiate data collection efforts to begin the \ 
characterization and determination of the extent of the radioactive 
contamination and possible presence of heavy metals. This seunpling 
should include public water supplies and private wells in the area. 
Those wells exceeding standards should.not be used for potable water 
and residents should be. supplied with alternate potable water. 

5. During this phase, personal radiation dosimeters and radon detection 
devices should be provided by the appropriate agencies to local 
residents to begin to esti!llate th8 external radiation exposure being 
received. · 

6. During these environmental studies and personal lllQnitoring efforts, 
if the data being collected indicates that an imminent radiation 
health hazard exists to the area residents, then immediate eteps, 
including consultation with the AtSDP., should be taken to mitigate 
that health hazard. · 

7. The mitiqation or remediation would include, as appropriate, 
dissociation of local residents from the site until the direct 
public health hazard is removed. The remediation of the public 
health hazard should occur in the most expeditious manner consistent 
with Federal and State enviroruuental protection, health, and 
radiation protection laws and reoulations. Appropriate steps should 
be taken to protect public health during any removal actions 
(e.9., dust control, site access restrictions, and monitoring of ' 
radiation levela) . 
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If these analyses indicate that the radiation exposures would result 
in a long term, chronic exposure, then applicable measures should be 
taken by the appropriate remedial regulatory agencies to remed!ate 
the public health hazard in the most expeditious manner and 
consistent with all applicable federal, Tribal, and State guidelines 
and recorrmendationa. 

The appropriate agency should sample biota, food crops, and 
livestock to ascertain the potential for internal-radiation exposure 
through consumption of contaminated f cod products and to identify 
addition potential sources of external exposure. 

The appropriate responsible agency should take steps to prevent 
access to or otherwise make physically safe the various open mine 
areas, pits, an4 shafts. 

11. Governmental aqenoies and any involved pxivate aector organizations 
should work closely with Navajo representatives to ensute that 
cultural awarenees and respect are observed and practiced. 

For additional information, please contact the ATSDR at the following 
address: 

Robert C. Williams, P.E. 
Director, Division of Health Assessment and Consultation 

Agency for Toxic Substances and Disease Registry 
1600 Clifton Road, NE, MS E-32 

Atlanta, Georgia 30333 
(404) 639-0610 
FTS 236-0610 
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Introduction 

Navajo Desiderio Group Uranium Mines 

Work Plan 

October 23, 1990 

• .. · 

This work plan summarizes the types . of qeochemical and 
georadioloqical surveyinq that will be employed by the EPA and its 
Technical Assistance Team (TAT) contractor at the Navajo Desiderio 
Group Uranium Mine Sites. Details of exact samplinq locations and 
the number of samples ~o be collected will be determined on-site 
based on preliminary survey results. 

Radiation surve~ 

The equipment used to perform the radiation surveys and 
measurements will include a micro R-meter and a survey ratemeter 
with the following probes: a sodium iodide (NaI) scintillation 
probe, a Geiqer-Muller (G-M) pancake probe, and a zinc sulfide 
(ZnS) scintillation probe. The micro R-meter measures low-level 
gamma and X-rays in units of microRoentqens/hour. The various 
probes alter the detection and measurement capabilities of ·the 
ratemeter, which measures in counts per minute (cpm). The sodium 
iodide probe measures qamma rays, · the Geiciter-Muller probe measures 
alpha, beta and gamma radiation, and the zinc sulfide probe is 
specific for alpha particles. 

All survey instruments will have been calibrated with National 
Institute of standards and Technoloqy (NIST)-traceable standards 
within the past six months. An operational check procedure will 
be performed on each instrument daily, in accordance with Ecoloqy 
& Environment's Standard Operatinq Procedures (SOPs). Equipment 
will be operated accordinq to the manufacturers• quidelines and 
recommendations, and will be operated by personnel properly trained 
in its operation and use. 

Background Measurements 

A minimum of two backgroun~ measurements will ·be taken with each 
survey instrument to be us~d for site work. ·These measurements 
will be taken at least one mile from the site perimeter in an area 
representative of the local qeoloqy but unaffected by activities 
beinq studied at this project. 

Initial Site Entry: 

Durinq vehicle approach to the site and while drivinq around the 
site, the micro-R-meter will be used to measure radiation levels 
in ambient air. Upon exiting the vehicle, the micro-R-meter will 
remain on and a walkover radiation survey of the area will be 
performed. support areas (as applicable) will be approved for 
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setup if radiation levels are less than twice backqround. 

Radiation surveying and Sampling 

Walkover radiation ·surveys will be performed using a .survey 
ratemeter with a NaI probe. Average radiation levels over 
approximately a ten square meter area will be recorded. Discrete 
measurements will be taken at points of elevated readings ("hot 

· spots") with the NaI, G-M, ·and ZnS probes. · · 

Biased samples will be collected at.hot spots. ·Radiation levels 
of sample material will be measured with the G-M probe and ZnS 
probe, as deemed appropriate. During all survey and sampling· 
operations, radiation levels in ambient air will be monitored with 
the micro-R-meter. 

·sampling Design 

Because the Navajo Desiderio Group Uranium Site includes two 
abandoned uranium mines (Desiderio and Brown Vandever) that cover 
a large area, two schemes have been devised; one to handle areas 
immediately adj~cent to residences and the other to sample the 
tailings piles themselves. A radiation survey will be conducted 
in both areas as outlined above. Sampling in a 250 feet radius of 
the homes will be at hot spots or at a reasonable percentage of 
grid points (5% to 10% of 25 feet grids). This will provide 
information about the material that is most easily carried into 
homes, either on the soles of shoes or via dust from vehicle 
traffic. sampling on the tailings piles will be at the apex, at 
points midway between the apex and the bottom of the pile, and at 
the base of the pile. Both surface and depth samples (at 18 inches 
below the surface) will be taken to provide data concerning the 
weathering of the piles. 

soil Sampling Techniques 

Surface samples will be taken with a spoon or trowel, whether they 
be of soil or tailings material. The depth samples of the tailings 
piles will be accessed through use of a hand auger. Radiation 
readings will be taken of the undisturbed soil at each sampling 
point and of the sample itself both before and after 
containerization. Close attention will be given to contamination 
control. 

Groundwater Sampling 

The drinking water wells used in the · area will be . sampled to 
determine the .presence of radioactive· material as well as heavy 
metal contamination. It is anticipated that this sampling will be 
done through household taps. The basic sampling technique is to 
allow the water to run through the cold water tap for at least 
three minutes to allow stagnant water in the pipes to clear before 
samplinq. Water samples will be preserved with nitric acid to a 
pH <2. 

. · ... 
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Surface Water Sampling 

In the event there is any surface water in the' form of runoff or 
a stream in the area, it will also be sampled. In choosinq a 
samplinq location,· special attention will be qiven to points 
accessible to area livestock. Samples will be collected directly 
into the sample jar from the stream or usinq dedicated syrinqes if 
the flow is too low to allow direct collection. 

Air Sampling 

Air samples will be collected on-site near residential properties 
usinq two to three high-volume air samplers. Samples (filters) 
will be analyzed for gross alpha and gross beta radiation. Prior 
to sampling, each unit will be calibrated in the field to a set 
flow rate (1.13 m3/min - 40 cfm). The units will be positioned 
approximately six feet off the ground and operated over a 24-hour 
period. Filters will be removed as quickly as possible, folded 
lengthwise so that surfaces with collected particles are in 
contact, and catalogued in manila folders until sent to the lab for 
analysis. · 

Contamination Prevention and Waste Handling 

After sealing the sample containers, each one will be tested to 
ensure that the outside of the jar is not contaminated. (This 
procedure also applies to samplinq equipment.) The swipe test 
involves first measuring background radiation of an unused filter 
paper. The swipe samples are taken by smearing the clean filter 
paper over the surface of the sample jar. It is then counted using 
survey instruments to determine whether radionuclides are present 
on the outside of the container~ If so, they will be 
decontaminated using dry methods or washed with a detergent 
solution (minimizing the use of water), allowed to dry / and 
recounted. The procedure will be repeated until no detectable 
radionuclides remain. The same type of procedure will be used to 
decontaminate the hand auger between samples. 

Labelling and Transportation Requirements of Samples 

All sample labelling and shipment will follow the requirements 
outlined in the DOT regulations· in 40 CFR 171 - 177. samples 
shipped .via Federal Express will follow the .Parallel IATA 
regulations published in their Dangerous Goods Regulations. 

Laboratory Selection 

The two laboratories under consideration to perform both 
radiological and chemical analyses are TMA/Eberline of Albuquerque, 
New Mexico and Controls for Environmental Pollution (CEP) of Santa 
Fe, New Mexico. 

. 0 



·1 ., 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

use of the XBF On-Site 

The X-ray Fluorescence Spectrometer (XRF), a field portable 
instrument that detects metals in soils, will be used on-site as 
a screening instrument to locate optimum points for metals 
sampling. It will be programmed with a semi-site-specific model 
using arsenic, chromium, and vanadium as the target analytes. It 
will be used in a pattern that mimics that of the grid arranged for 
the radiation survey. The XRF requires multiple samplings at the 
same point to allow a statistically correct value.. Therefore, at 
each sampling point, the samples will .be analyzed three times for 
thirty seconds each run, yielding an average value for that point. 
High levels of any of the metals will warrant a physical sample; 
a number of the points will be sampled to confirm the accuracy of 
the XRF. . 

Physical Hazards 

During radiation walk-through surveys any physical hazards 
encountered, such as open pits and vertical or horizontal mine 
shafts, will be marked off with stakes and hazard tape so that 
their locations are easily visible. These hazards will be 
evaluated to determine the need for remediation. 

recycled paper . ttulojly and f'tlvintnmE<nl 
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MEMORANDUM 

TO: William E. Lewis, DPO 

FROM: Beverly Pester, TAT Chemist 

DATE: March 18, 1991 

RE: Metals Data Quality Assurance Review 
Navajo Desiderio Group Uranium site 
TDD: T0990ll-102 
PAN: E09Z019-AAA 

This data quality assurance review encompasses 21 soil samples 
taken November 14-16, 1990. This particular data validation 
memorandum will address only the metals analyses performed on the 
samples. 

Each sample was analyzed for the followinq suite of metals: 
chromium, vanadium, titanium, maqnesium, manqanese, barium, 
aluminum, molybdenum, arsenic, selenium, strontium, and lead. The 
analyses were performed by TMA Eberline Corporation, Albuq\lerque, 
New Mexico through their Monrovia, California facility.. . 

The samples were nUmbered as follows: 

o lA throuqh 21A 

Data Qualifications 

I. Holding Time: Acceptable 
) 

. A~·l samples were extracted and analyzed within the six-month 
holdinq time for metals analyses. 

II. Initial and continuing Calibration Verification: 

Initial and continuing calibration verification were run with 
the appropriate frequency. Recovery limits (90%-110% of the mean 
value) were met in all cases except for magnesium. The initial 
calibration v·erification recovery was reported. to be 112%. Thus, 
values for maqnesium must be flaqqed as estimated (J). 

·:.:· •·· 
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III. Blanks: Acceptable 

Blank samples were analyzed with the proper frequency (at 
least one for every twenty samples). 

The soil preparation blank showed an aluminum concentration 
of 3. 76 mg/L, which corresponds to a soil concentration of 376 
mg/kg. Samples 4A and 20A, which have reported concentrations of 
aluminum less than five times the detection limit (l,880 mg/kg) 
must be flagged as undetected (U). 

The soil preparation blank had a lead concentration of 0.35 
mg/kg which raises the detection limit for lead to 1. 75 mg/kg. 
Therefore, sample 4A must be flagged undetected (U)~ 

The arsenic concentration in the final blank was 0.14 mg/kg, 
thus raising the detection limit for arsenic to 0.7 mg/kg. Samples 
4A and llA must be flagged undetected (U) for arsenic due to this 
correction for blank contamination. 

Manganese contamination in the blank sample was 17 mg/kg; 
however, all samples had manganese concentrations greater than five 
times the revised detection limit of 85 mg/kg. 

The concentration of titanium in the blank sample was 46 mg/kg 
which raises the detection limit for this analyte to 230 mg/kg. 
All soil samples must be flagged as undetected (U) for titanium. 

IV. ICP Interference Check Sample: 

All ICP interference check sample results were inside control 
limits with the exception of barium, which had a 25% recovery. 
This is due to the high concentration of calcium in the 
interfe.rence check sample and does not necessitate action. 

v. Matrix Spike/Matrix Spike Duplicates: Acceptable 

Sample lA was used for matrix spike/matrix spike duplicate 
(MS/MSD) analysis. Each analyte in question was spiked. All spike 
recoveries were within control limits (+/- 25%) with the exception 
of selenium (MS/MSD = 30%/36%), strontium (MS/MSD = 250%/160%), and 
vanadium (MS/MSD = 49%/66%). In the case of vanadium, a high 
sample concentration in relation to spike level contributed to the 
low recovery. The low selenium·. recoveries are due to losses 
inherent in the extraction process. Strontium ·recovery limits have. 
not been set by the laboratory. 

The relative percent difference (RPO) of the MS/MSD pairs were 
all acceptable, with the exception of arsenic. The RPO for arsenic 
was 29%. 

VI. Replicate Analyses: Acceptable 

Replicate analysis was performed on Sample lA. All relative 
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percent differences (RPO) for detected analytes were acceptable, 
ranginq from 1% to 25% 

VI. Overall Assessment of Data 

The assessment of this data is based on the information set 
forth in OSWER Directive 9360. 4-01 "Quality Assurance/Quality 
Control Guidance for. Removal Activities--Interim Final" (March 
1990). The data is judged to be acceptable for all uses with the 
qualifiers noted above. · 
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MEMORANDUM 

TO: William E. Lewis, DPO 

FROM: Beverly Pester, TAT Chemist 

DATE: March 18, 1991 

RE: Metals Data Quality Assurance Review 
Navajo Desiderio Group Uranium Site 
TDD: T099011-102 
PAN: E09Z019-AAA 

This data quality assurance review encompasses seven water samples 
taken November 14-16, 1990. This particular data validation 
memorandum will address only the metals analyses performed on the 
samples. 

Each sample was analyzed for the following suite of metals: 
chromium, vanadium, titanium, magnesium,. manganese, barium, 
aluminum, molybdenum, arsenic, selenium, strontium, and lead. The 
analyses were performed by TMA Eberline Corporation, Albuquerque, 
New Mexico through their Monrovia, California facility. 

The samples were numbered as follows: 

o Wl through W7 

Data Qualifications 

I • Holding Time: Acceptable 

All samples were extracted and analyzed withi~1 the six-month 
holding time for metals analyses. 

·. . 
II. Initial and Continuing Cali~ration Verification: 

. :.,._ . .. ~ ..... _,.,, .... 
Initial and continuing calibration verification were run with 

the appropriate frequency. Recovery limits (90%-110% of the mean 
value) were met in all cases except for magnesium. The initial 
calibration verification recovery was reported to be 132%. Thus, 
values for magnesium must be flagged as estimated (J). 
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The continuing calibration verifica~ion results were 
acceptable with the exception of selenium, which showed a recovery 
of 78%. However, no selenium was detected in any of the water 
samples. 

III. Blanks: Acceptable 

Blank samples were analyzed with the proper frequency (at 
least one for every twenty samples· for each matrix). 

The barium concentration in the blank sample was 0.0003 mg/L 
which necessitates an adjustment of the detection limit for barium 
to 0.0015 mg/L. All samples with barium concentrations reported 
are above this number. 

The blank sample concentration of manganese was 0.0043 mg/L 
which alters the detection limit to five times that, or o. 022 mg/L. 
Consequently, sample W7 must be flagged as undetected (U). 

Magnesium concentration in the blank sample was 1.1 mg/L, 
which raises the detection limit for that analyte to 5.5 mg/L. 
Samples W2, W3, ws, and W7 must be flagged as undetected (U) for 
magnesium. 

The lead concentration in the blank sample was 0.0035 mg/L 
which raises the detection limit to 0.0175 mg/L. Consequently, 
samples Wl, W2, ws, W6, and W7 must be flagged as undetected (U) 
for this analyte. 

Arsenic in the blank sample was reported to be 0.0014 mg/L, 
thus raising the detection limit for arsenic to 0.007 mg/L. This 
necessitates flagging sample Wl as undetected (U) for arsenic. 

IV. ICP Interference Check Sample: Acceptable 

All ICP interference check sample results were inside control 
limits with the exception of barium, which had a 30% recovery. 
This is due to the high concentration of calcium in the 
interference check sample and does not necessitate action. 

v. Matrix Spike/Matrix Spike Duplicates: Acceptable 

Sample Wl was used for the matrix spike/matrix spike duplicate 
(MS/MSD) pair and was spiked with all analytes of interest. All 
spike recoveries were within control limits (+/- 25%) with the 
exception of magnesium, with a spike recovery of sst. This . • 
requires no action, however, because the sample result was greater 
than ten times the spike. The rela,.tive percent difference ·(RPD) 
between the MS/MSD pairs were all below st. 

VI. Replicate Analyses: Acceptable 

sample Wl was used for replicate analysis. For detected 
analytes, the relative percent differences (RPDs) range from ot to 
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1.9,. For two analytes, aluminum and arsenic, one value was 
reported as not detected while the other was reported as a value. 
This makes RPO calculations on these two analytes inaccurate. 

VI. Overall Assessment of Data 

The assessment of this data is based on the information set 
forth in OSWER Directive 9360. 4-01 "Quality Assurance/Quality 
Control Guidance for Removal Activities--Interim Final" (March 
1990). The data is judqed to be acceptable for all uses. 
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ECOLOGY & ENVIRONMENT, INC. 
Technical Assistance Team 

Navajo Desiderio Group Uranium Mines 
PAN: E09Z019-SAA TDD: T099010-035 

Photographer: Mary Sue Philp Date: 11/15/90 

Photo 1: Open mine pit, Navajo-Brown Vandever site 

Photo 2: Personnel decontamination monitoring 
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ECOLOGY & ENVIRONMENT, INC. 
Technical Assistance Team 

Navajo Desiderio Group Uranium Mines 
PAN: E09Z019-SAA TDD: T099010-035 

Photographer: Mary Sue Philp Date: 11/16/90 

Photo 3: Navajo Desiderio site-Livestock Pond 

Photo 4: Collection of radon cartridges 
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ECOLOGY & ENVIRONMENT, INC. 
Technical Assistance Team 

Navajo Desiderio Group Uranium Mines 
PAN: E09Z019-SAA TDD: !099010-035 

Photographer: Mary Sue Philp Date: 11/16/90 

Photo 5: Preschool Well (Typical Livestock Well) 




